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program  manager. 

The  inpact  facilities,  data  acquisition  equipment,  emd  data  processing 
system  were  operated  by  the  Scientific  Services  Division  of  DynCorp  under 
Air  Force  contract  F33615-86-C-0531.  Mr  Marshall  Miller  was  the 
Engineering  Supervisor  for  DynCorp. 

Photographic  data  and  documentation  services  were  provided  by  the  Technical 
Photographic  Division  of  the  4950th  Test  Wing. 
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INTRODUCTICW 


Background 

These  tests  were  Sponsored  by  the  CREST  ADPO  to  test  and  evaluate  the 
production  Advanced  Dynamic  Anthropomorj^ic  Mcinikins  (ADAMs)  prior  to  their 
use  in  high  cost  ejection  tests  of  CREST  technologies  at  Kollcanan  Air  Force 
Base . 

Two  versions  of  ADAM  were  tested.  Large  ADAM  approximates  97th  percentile 
military  flying  personnel  in  height  and  weight.  Small  ADAM  is 
approximately  3rd  percentile.  The  ADAMs  are  designed  to  closely 
approximate  the  dynamic  characteristics  of  the  human  bbdy  and  are  heavily 
instrumented  to  provide  force,  displacement,  and  acceleration  data  at  key 
positions  within  the  manikin. 

To  make  the  ADAM  tests  as  realistic  as  possible,  test  fixtures  were  used 
which  closely  model  the  actual  CREST  seat.  This  was  accomplished  by  the 
use  of  the  correct  seat  back  angl?  (-Gx  tests),  accurate  representations  of 
the  seat  back  eind  seat  pan,  the  -'actual  CREST  cushions,  and  the  proposed 
harnesses. 

The  ADAMS  were  tested  with  two  configurations  of  the  CREST  restraint 
harness.  These  are  known  as  the  X-Band  90°  Hybrid  (Figure  1)  emd  the 
X-Band  45°  H^rid  (Figure  2).  The  upper  section  is  identical  for  both 
harnesses.  The  main  difference  between  the  90°  harness  and  the  45°  harness 
is  in  the  location  of  the  attachments  between  the  lower  section  of  the 
harness  and  the  seat.  The  45°  harness  attaches  to  the  seat  with  a  pair  of 
vertical  straps  and  a  second  pair  of  attachments  oriented  at  an  angle  of 
45°  with  respect  to  the  seat  back  tangent  line.  The  90°  harness  attaches 
to  the  seat  with  a  pair  of  vertical  straps  and  a  secortd  pair  of  attachments 
oriented  at  an  angle  of  82°  with  respect  to  the  seat  back  tangent  line. 

Objectives 

The  test  program  had  four  objectives: 

(1)  To  demonstrate  the  structural  integrity  of  the  ADAMs  euid  their 
instrumentation  systems. 

(2)  To  demonstrate  the  functional  capability  of  the  ADAM  instrumentation 
system  when  undergoing  impact. 

(3)  To  measure  the  dynamic  response  of  the  ADAMs  by  measurement  of 
restraint  load-time  histories  and  body  motion. 

(4)  To  demonstrate  the  stability  of  the  production  ADAM  electronics  with 
respect  to  the  pre-test  sensor  sensitivities. 

Evaluation  Criteria 

The  ADAMS  were  considered  to  have  successfully  met  the  test  objectives  if 
the  following  conditions  were  met: 


Figure  1:  X-Band  90®  Hybrid  Harness 
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(1)  The  AEiAMs  showed  no  permanent  deformation  or  failure  of  mechcuiical 
structures. 

(2)  There  were  no  failures  of  any  instrumentation  associated  with  the  nine 
channels  designated  critical. 

(3)  Critical  channel  data  were  present  and  continuous  throughout  each 
test. 

(4)  Critical  channel  data  recorded  from  ADAM  parallel  sensor  taps,  RAM, 
and  telemetry  port  agree  within  5%  in  terms  of  anplitude  cind  phase, 

(5)  ADAM  dynamic  response  closely  models  human  dynamic  response. 

The  nine  critical  channels  for  x-axis  tests  were: 

1.  Internal  Tenperature 

2.  Head  Z  Acceleration 

3.  Head  X  Acceleration 

4.  Chest  X  Acceleration 

5.  Head/Neck  X  Fotce 

6.  Head/Neck  Z  Force 

7.  Lumbar  X  Force 

,8.  Lumbar  X  Acceleration 
9.  Neck  Y-Axis  Moment 

The  nine  critical  channels  for  y-axis  tests  were: 

1.  Internal  Temperature 

2.  Head  Z  Acceleration 

3.  Head  Y  Acceleration 

4.  Chest  Y  Acceleration 

5.  Head/Neck  Y  Force 

6.  Head/Neck  Z  Force 

7.  Lumbar  Y  Force 

8.  Lumbar  V  Acceleration 

9.  Neck  X-ax;s  Moment 

Figure  3'  shows  the  seat  coordinate  system. 


METHODS 


Facilities  and  Associated  Procedures 

The  inpact  tests  were  performed  using  the  Armstrong  Laboratory  (AL)  Impulse 
Accelerator  (Shaffer,  1976).  Ttie  facility  consists  of  a  gas-operated 
actuator,  a  test  slea,  eind  track  rails  as  shown  in  Figure  4. 

Mounted  to  the  sled  was  a  generic  seat,  modified  to  represent  the  O^EST 
ejection  seat  in  eui  F-16  configuration.  For  the  -Gx  tests,  the  seat  was 
placed  on  a  17“  wedge  to  attain  the  correct  30“  seat  back  angle  (Figure  5). 
This  wedge  was  not  used  for  the  +<]y  tests  to  3v-)id  large  overturning 
moments.  The  seat  back  angle  for  the  +Gy  tests  was  13“  (Figure  6).  The 
sle4  was  ballasted  to  maintain  a  constant  subject  plus  ballast  weight  of 
220  lbs. 

An  outline  of  the  test  procedures  follows:  After  Systems  Research 
Laboratories  Inc.  (SRL)  personnel  had  prepared  the  ADAM,  it  was  brought  to 
the  test  track.  The  ADAM  was  dressed  in  modified  long  underwear,  boots, 
and  for  the  +Gy  tests,  a  flight  helmet  a*  veil.  The  ADAM  was  placed  in  the 
seat  and  instrumentation  "zeroes"  were  recorded.  The  ADAM  was  then  strapped 
in  and  harness  tensions  were  adjusted  to  try  to  achieve  20  +5  lbs  first  in 
the  horizontal  ^mchors  and  then  in  the  shoulder  straps.  This  could  not 
always  be  achieved,  particularly  with  the  small  ADAM.  No  shoulder  tension 
at  all  could  be  obtained  for  the  small  ADAM,  so  prior  to  -Gx  testing  an 
additional  cushion  was  placed  behind  the  small  ADAH'S  back  which  allowed  a 
small  shoulder  preload  to  be  obtained  (Figure  7). 

Once  preloads  had  been  set,  SRL  personnel  performed  a  pre-test  check. 

Still  photographs  were  taken  of  the  test  setup.  The  actual  impact  test  was 
then  carried  out. 

Primary  measurements  taken  during  the  impact  tests  consisted  of  impact  sled 
acceleration  and  velocity,  loads  measured  at  the  attachment  points  of  the 
restraint  system,  displacements  of  targets  mounted  on  the  ADAM,  chest 
accelerations  measured  by  an  externally  mounted  accelerometer,  and  data 
from  the  nine  critical  channels  listed  earlier. 

After  each  test  photographs  were  again  taken  of  the  manikin.  The  ADAM  was 
left  undisturbed  in  the  seat  until  it  had  downloaded  all  of  its  data. 

Table  1  shows  the  sequence  of  tests  performed  for  this  program.  Each  ADAM 
was  tested  up  to  14  G  in  the  +y  direction  with  both  the  X-Band  45**  and 
X-Band  90“  harnesses.  The  small  ADAM  was  tested  up  to  45  G  in  the  -x 
direction  witi  both  harnesses.  The  large  ADAM  was  tested  up  to  45  G  in  the 
-X  direction  with  the  X-Band  90“  harness  but  only  to  30  G  with  the  X-Band 
45*  harness.  Testing  was  stopped  at  30  G  because  it  aj^ared  likely  that 
the  3400  lb  d3Sign  load  for  the  45“  anchor  strap  would  be  greatly  exceeded 
at  higher  G-lsvels. 

Back-to-back  :ests  at  20  G  in  the  -x  direction  were  run  with  each  ADAM 
using  the  X-Band  45“  harness.  The  same  was  done  with  the  X-Band  90* 
harness  at  30  G.  The  purpose  of  these  tests  was  to  chrok  the  repeatability 
of  the  ADAM  data. 


FIGURE  6;  SLED  SETUP  FOR  Gy  TESTING 


FIGURE  7:  SMALL  ADAM  WITH  EXTRA  BACK  CUSHION 


The  -10  Gx  tests  were  intended  to  provide  data  for  comparison  with  earlier 
human  tests  run  at  10  d.  This  would  allow  evaluation  of  the  ed^ility  of  the 
ADAMS  to  simulate  human  response. 

TABLE  1.  TEST  SEQUENCE 


TEST  CELL  ACCEL  HARNESS  ADAM  POST  CAL  NOTES 


3484 

A 

+8Gy, 

3485 

A 

+8Gy 

3486 

B 

+llGy 

3487 

C 

+14Gy 

3488 

D 

+6Gy 

3489 

E 

+llGy 

3490 

F 

+14Gy 

3491 

D 

+8Gy 

3492 

E 

+llGy 

3493 

F 

+14Gy 

3494 

B 

+llGy 

3495 
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+llGy 
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+14Gy 

3497* 
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+8Gy 
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-lOGx 
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-lOGx 
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-lOGx 

3502 

L 

-lOGx 

3503 
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-lOGx 

3504r 

M 

-20Gx 
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M 

-20Gx 

3506r 

M 

-20Gx 

3507r 

M 

-20Gx 

3511 

N 

-30Gx 

3512 

,N 

-30Gx 

3513 

0 

-40Gx 

3514 

P 

-45GX 

3515 

H 

-20Gx 

3516 

K 
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3517r 

I 

-30Gx 

3518r 

I 

-30GX 

2519r 

I 

-30Gx 

3520r 

I 

-30Gx 

3521 

J 

-40Gx 

3523 

J 

-40Gx 

3524* 

J 

-40Gx 

3525* 

J 

-40Gx 

3526 

K 
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X-45 

S 

YES 

X-45 

L 

YES 

X-45 

L 

NO 

X-45 
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X-90 
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X-90 
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X-90 
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X-90 
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X-90 

S 
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S 

YES 

X-45 
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NO 

X-45 

S 
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X-45 

S 

YES 

X-90 

L 

YES 

X-90 
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3527  K  -45Gx 

Tests  3508,  3509,  3510,  3522,  and  3528  were  camera  proof  tests 

*  Repeat  of  No-Tast 
r  Repeatability  Test 
Failures  9/40 
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ADAM  cind  Associated  Equipment  au>d  Procedures 

Each  of  the  ADAMs  contained  the  following  sensors;  tri-axial  linear 
accelerometers  momted  in  the  head  amd  chest,  six-  conponent  load  cells 
mounted  in  the  head/neck  and  pelvis,  position  sensors  mounted  in  the  torso 
and  limbs,  and  an  externally  mounted  tri-axial  chest  accelerometer.  A 
tenperature  sensor  was  mounted  on  the  hottest  board  inside  ADAM,  the 
Analog-to-Digital  Conversion  board  (ADC).  Signal  anplification,  filtering, 
digitization,  and  temporary  storage  of  data  were  provided  by  the  internal 
ADAM  electronic  instrximentation  system.  Power  for  the  ADAM  internal 
electronics  and  sensor  excitation  was  provided  by  the  ADAM  Field  Power 
Supply  ( FPS ) . 

ADAM  pre  2Wid  post  electrical  checks  were  performed  for  each  test  by 
injecting  voltages  into  t±e  input  of  each  channel's  amplification  system. 
The  output  voltage  of  the  chemnel  was  displayed  in  hex  units  on  a  hand-held 
display  terminal  2ind  referred  to  as  the  RCal  value  along  with  the  resting 
output  condition  which  was  referred  to  as  the  NonRCal  value.  Significant 
variations  in  either  the  expected  RCal  or  NonRCal  values  were  indicative  of 
defective  cheuviels.  In  addition,  a  program  was  run  which  automatically 
printed  out  the  RCal  and  NonRCal  values  just  before  and  after  inpact,  along 
with  the  differences  in  hex  of  the  pre-inpact  RCal-NonRCal  values  and  the 
post-inpact  RCal-NonRCal  values.  Differences  between  these  two  sets  of 
values  indicated  drift  in  channel  sensitvity.  Channels  were  to  be 
recalibrated  if  this  difference  exceeded  6  bits  or  0.04  volts. 

Electronic  Data  Acquisition  (ADACS,  RAM  and  DECON) 

ADAM  response  data  were  collected  over  a  period  of  four  seconds  by  the  ADAM 
data  acquisition  system  and  stored  in  the  ADAM  on-board  memory  (RAM).  The 
ADAM  data  were  also  transmitted  over  its  own  line  in  a  250  foot  whip  cable 
via  a  decommutator  (DECOM)  and  stored  in  the  ADAM  DRASS  (Data  Retrieval  and 
Storage  System) .  Following  an  ADAM  test  the  data  were  downloaded  from  the 
DRASS  to  a  Z-100  computer  for  temporary  storage  and  then  transferred  to  the 
VAX.  The  on-board  RAM  data  were  also  downloaded  into  the  DRASS,  downloaded 
to  the  Z-100,  and  then  transferred  to  the  VAX.  VAX  software  routines 
converted  the  data  from  binary  format  into  engineering  units  and  provided 
"quick  look"  plots  of  both  RAM  and  DECOM  channels. 

Data  were  also  collected  via  a  non-ADAM  system,  the  Automatic  Data 
Acquisition  and  Control  System  (ADACS).  Lines  tapped  at  the  ADAM 
transducers  provided  input  to  the  ADACS.  Signal  filtering,  amplification, 
and  digitization  took  place  on-board  the  sled.  The  ADACS  data  were 
trauismitted  to  the  computer  room  via  the  250  foot  whip  cedsle  and 
treuisferred  to  the  VAX  for  comparison  with  the  ADAM  RAM  and  DECOM  data.  A 
list  of  the  ADAM  channel  sensitivities  was  entered  into  the  plotting 
routines  in  order  to  compensate  for  the  different  gains  of  the  ADACS  and 
the  ADAM  systems . 

Photogramroetric  System 

TVk)  16mm  motion  picture  cameras,  operated  at  500  frames/sec,  were  mounted 
on  the  sled  to  record  the  movement  of  the  test  manikin  and  to  doomient  any 
failures  vhich  might  occur.  For  the  +Gy  tests,  one  camera  provided  a 
frontal  view  of  the  seated  manikin  and  the  other  camera  provide**  a  front 
oblique  view.  For  the  -Ox  tests,  one  camera  provided  a  front  oblique  view 


of  the  manikin  and  the  other  camera  provided  a  side  view.  Each  camera  was 
synchronized  with  the  electronic  data  by  a  pulse  code  and  an  electronic 
flash. 

A  video  camera  was  also  used  to  document  the  tests.  This  camera  and  the 
recorder  used  with  it  are  capable  of  recording  motion  at  a  rate  of  120 
frames/sec  with  an  effective  shutter  speed  of  10  microseconds  or  less.  Use 
of  this  system  allowed  the  investigators  to  evaluate  the  response  to  impact 
immediately  after  each  test.  This  system  is  described  in  Appendix  A. 

Data  Processing 

Data  from  each  test  were  reduced  in  a  standardized  format.  Reduced 
electronic  data  are  available  for  review  within  Appendix  B.  Computer 
sixnmaries  provide  relevant  meucima  and  minima  from  the  recorded  ADACS 
signals.  Relevant  sums  and  times  were  also  computed.  The  sums  of  the 
measured  force  are  the  maximum  values  of  continuously  summed  measurements. 
Scaled  plots  of  selected  signals  from  ADACS,  RAM,  and  DECOM  were  produced. 


RESULTS 


Test-by-Test  Narrative  (-KSy) 

1.  TEST  3484  Cell:  A  Subject:  ADAM-S  Result:  ADAM  Failure 

ELECTRICAL:  Noise  was  present  in  the  Neck-Z  Force  channel  prior  to  the 
test.  Data  initially  could  not  be  transferred  from  the 
ADAM  to  the  DRASS  due  to  a  failure  of  the  mMoory  board 
in  ADAM.  ADAM  did  not  receive  the  start  signal,  resulting 
in  the  loss  of  RAM  data.  The  problem  was  attributed  to  a 
nicked  wire  which  was  shorting  to  the  shielding.  A  large 
positive  spike  was  present  in  the  Z-Lundbar  Force  data 
(DECOM  only)  and  a  large  negative  spike  was  present  in  the 
Z-Lumbar  Acceleration  data.  Excessive  noise  was  present  in 
the  data  on  several  channels  (DECOM  only).  To  prevent  this 
problem  from  reccurring  in  future  tests,  .01  uf  capacitive 
filters  were  temporarily  installed  in  the  noisy  small  ADAM 
channel  lines.  The  ADAM  internal  temperature  data  read 
12“  C  lower  than  the  ADACS  temperature. 

STRUCTURAL:  Delamination  of  some  zippers  in  the  torso,  arms,  and  legs 

was  noticed  before  the  test  and  delamination  of  a  zipper  in 
the  pelvic  area  was  observed  after  the  test.  A  wire  bundle 
in  the  right  upper  am  rotated,  it  was  re-secured  with 
tie-wraps  after  the  test.  Tears  in  the  square  corners  of 
the  skin  in  the  ampit  area  and  a  puncture  in  the  left 
upper  wrist  skin  were  noticed  after  the  test.  Two  tears  in 
the  battery  cover  area  of  the  skin  in  the  back  of  ADAM  were 
also  noticed  after  the  test. 

PROCEDURAL:  A  change  in  the  test  plan  called  for  the  wrists  to  be 
placed  left  over  right  instead  of  ti^  together.  The 
harness  pre-tensions  at  the  shoulders  were  lower  than  the 
20  +  5  lbs  specified  in  the  test  plan,  but  were  the  maximum 
values  which  could  be  obtained. 

2.  TEST  3485  Cell:  A  ,  Subject;  ADAM-L  Result:  ADAM  Success 

ELECTRICAL:  The  Left  Lower  Leg  Torque  Positive  data  was  defective  due 
to  a  broken  wire  in  the  left  knee  load  cell,  and  the  Left 
Lower  Leg  Torque  Negative  data  showed  excessive  noise. 

Large  negative  spikes  were  present  in  the  data  on  four 
DECOM  channels  and  one  RAM  chamnel.  The  ADAM  internal 
temperature  read  29.5“  C  lower  than  the  than  the  ADACS 
tenperature  in  this  test  and  averaged  about  28“  lower  in 
the  remaining  +Gy  tests.  This  difference  was  decreased  to 
about  8"  in  the  +Gx  tests  by  measuring  the  temperature 
voltage  offset  between  the  ADAM  and  the  ADACS  systems,  and 
changing  the  offset  value  in  the  processing  program. 

STRUCTURAL:  The  skin  and  zipper  in  the  area  of.  the  right  armpit  showed 
slight  damage  prior  to  the  test.  This  was  due  to  rubbing 
of  the  clevis  against  this  area.  Also,  a  zipper  at  the  top 
of  the  torso  was  bent  by  the  harness  strap  during  the  test. 
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The  damaged  soft-stop  in  the  left  upper  arm  medial/lateral 
joint  was  replaced  prior  to  the  test  and  the  soft-stop  in 
the  shoulder  (abduction/adduction  in  the  coronal  plane) 
joint  was  reglued  after  the  test.  A  tie-wrap  in  the  right 
upper  arm  was  repaired  after  the  test. 

3.  TEST  3486  Cell:  B  Subject:  ADAM-L  Result:  ADAM  Success 

ELECTRICAL:  Large  negative  spikes  were  present  in  the  Y-Lumbar  Force 
data  (DECOM  only). 

STRUCTURAL:  The  zipper  pull  at  the  top  of  the  torso  was  again  bent  by 

the  harness  during  the  test.  The  upper  arm  medial/lateral 

soft-stop  was  damaged  after  the  test  and  was  reglued. 

Extra  tie-wrap  was  added  to  the  upper  arm  wire  bundle  after 
the  test.,  The  right  shoulder  cover  came  off  during  this 
test  euid  also  during  large  ADAM  tests  3487,  3489,  and  3490. 

4.  TEST  3487  Cell:  C  Subject:  ADAM-L  Result:  ADAM  Success 

ELECTRICAL:  Excessive  noise  was  present  in  the  Z-Chest  Acceleration 
data.  Large  negative  spikes  were  present  in  the  data  on 
one  RAM  channel  and  6  DECOM  channels. 

STRUCTURAL:  A  slight  abrasion  in  the  neck  assembly  was  observed  after 
the  test.  This  appeared  to  be  caused  by  harness  pressure 
on  the  zipper.  A  cut  in  the  right  shoulder  skin  was 
noticed  after  the  test  and  was  repaired.  Also,  a  small 
puncture  and  tears  in  the  right  upper  arm  skin  were 
observed.  Soft-stops  in  the  wrist  and  elbow  were  reglued 
after  the  test. 

5.  TEST  3488  Cell:  D  Subject:  ADAM-L  Result:  No-Test 

ELECTRICAL:  The  pre-test  electrical  check  indicated  a  defective  Z-Head 
Acceleration  channel,  caused  by  a  broken  wire  v^ich  had 
been  pinched  during  reassembly.  The  wire  was  replaced  and 
insulated  before  testing.  Large  negative  spikes  ware 
present  in  the  data  on  three  channels  (DECOM  only).  The 
ADACS  Lumbar  Y  Force  data  showed  em  offset  of  eUs^t  -64 
lbs. 

STRUCTURAL:  The  right  side  center  edge  of  the  zipper  towards  the  top  of 
the  torso  was  taped  prior  to  the  test  and  was  torn  slightly 
from  the  skin  during  the  test.  Damage  to  the  wire-wraps 
around  the  right  and  left  forearm  stops  was  discovered 
after  the  test. 

PROCEDURAL:  Some  difficulty  occurred  in  attempting  to  obtain  the  proper 
harness  pre-tensions  due  to  the  straps  having  a  tendency  to 
slip  into  the  openings  between  the  thigh  and  hip.  During 
processing  of  the  data  after  the  +Gy  testing  had  been 
completed,  it  was  noticed  that  the  ADACS  file  had  been 
accidently  deleted  by  DynCorp,  making  this  a  "No-Test". 

This  test  was  later  rerun  as  Test  3497. 
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6.  TEST  3489  Cell:  E  Subject:  ADAM-L  Result;  ADAM  Success 

ELECTRICAL:  Excessive  noise  was  present  in  the  X,  Y,  and  Z-Chest 

Acceleration  data.  Large  negative  spikes  were  present  in 
the  Y-Neck  Moment  data  (RAM  only). 

STRUCTURAL:  The  zipper  assembly  in  the  right  shoulder  was  torn  during 
the  test  and  had  to  be  replaced.  A  small  puncture  in  the 
left  upper  arm  skin  v^iich  was  incurred  in  previous  tests 
was  repaired  prior  to  the  test.  Damage  was  noticed  after 
the  test  on  the  inside  of  the  skin  due  to  contact  with  the 
neck  block.  Three  shoulder  soft-stops  became  slightly 
unglued  and  were  repaired  after  the  test.  Slight  binding 
in  the  upper  arm  medial/lateral  wiring  was  noticed  after 
the  test. 

7.  TEST  3490  Cell:  F  Subject:  ADAM-L  Result:  ADAM  Success 

ELECTRICAL;  A  broken  wire  from  the  left  hip  to  the  telemetry  port  in 
the  head  was  noticed  after  the  test.  However,  the  data  in 
the  left  hip  channels  appeared  to  have  been  unaffected. 
Large  negative  spikes  were  present  in  the  data  on  one  RAM 
channel  and  7  DECOM  channels. 

STRUCTURAL;  A  puncture  in  the  inside  skin  on  the  right  side  of  the 

torso  was  noticed  after  the  test,  caused  by  contact  with 
the  neck  block. 

8.  TEST  3491  Cell:  D  Subject:  W3AM-S  Result;  ADAM  Success 

ELECTRICAL;  The  Right  Arm  Coronal  Abductor  data  was  faulty  due  to 

a  cold  solder  joint  in  the  associated  pot  wiper.  Exces¬ 
sive  noise  was  present  in  the  X-Lxmibar  Acceleration  and 
Left  Lower  Leg  Torque  Negative  data.  Large  negative  spikes 
were  present  in  the  data  on  three  channels  (DECCOT  only)  The 
ADAC5  internal  teniperature  increased  15*  C  from  the 
previous  small  ADAM  test,  while  the  ADAM  temperature 
increased  by  only  1®,C. 

STRUCTURAL;  TVra  tie-wraps  in  the  left  elbow  were  replaced  after  the 
test  when  a  loose  fit  was  noticed. 

PROCEDURAL;  The  harness  straps  for  both  the  hips  and  shoulders  were 
unable  to  be  adjusted  to  the  required  pre-tensions  due  to 
, the  small  size  of  ADAM. 

9.  TEST  3492  Cell:  E  Subject;  ADAM-S  Result;  ADAM  Success 

ELECTRICAL;  Excessive  noise  was  present  in  the  Left  Lower  Leg  Torque 
Negative  data.  A  Large  negative  spike  was  present  in  the 
data  on  one  RAM  and  one  DECOM  channel. 

10.  TEST  3493  Cell;  F  Subject;  ADAM-S  Result;  ADAM  Success 

ELECTRICAL;  Excessive  noise  was  present  in  Uie  the  X-Lumbar 

Acceleration,  Right  Sternoclavicular  Elevation/Depression, 
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and  Left  Lower  Leg  Torque  Negative  data.  A  d,ropo;it 
occurred  in  the  Right  Hip  Flexion  data  due  to  an 
intermittent  open.  The  post-test  electrical  check  showed 
four  channels  in  need  of  recalibration. ,  This  was  to  be 
acconplished  prior  to  the  next  test.  Line  3  of  the  A/D 
multiplexor  was  damaged  and  later  replaced.  This  may  have 
been  causing  the  noise  in  Test  3484. 

11.  TEST  3494  Cell:  B  Subject:  ADAM-S  Result:  ADAM  Failure 

ELECTRICAL:  Both  the  RAM  and  DECOM  data  were  lost  due  to  a  failure  of 

the  ADAM  to  DRASS  data  transfer.  The  problem  was  caused  by 
a  defective  power  supply  in  the  digital  I/O  board.  The 
defective  board  was  replaced  and  the  RAM  data  was 
retrieved,  but  none  of  the  channels  showed  any  response. 

The  malfunction  could  therefore  have  occurred  either  before 
or  during  the  test. 

STRUCITJRAL:  Tie-downs  and  laced  cables  were  replaced  in  the  right 

shoulder  prior  to  the  test.  Also  prior  to  the  test  it  was 
noticed  that  the  Right  shoulder  elevation/depression  lower 
rear  soft-stop  had  to  be  reglued.  This  Ceime  loose  again 
after  the  test  due  to  isproper  gluing. 

PROCEDURAL:  Beginning  with  the  next  test,  tht  final  pre-test  electrical 
checks  were  to  be  taken  after  ADAM  was  strapped  into  the 
seat  and  the  harness  pre-tension  adjustments  made.  This 
was  done  to  avoid  some  of  the  uncertainty  regarding  when 
any  problem  with  the  ADAM  instrumentation  might  have 
occurred.  This  tb.:t  was  rerun  as  Test  3495. 

12.  TEST  3495  Cell:  B  Subject:  ADAM-S  Result:  ADAM  Success 

ELECTRICAL:  Excessive  noise  was  present  in  the  Y-Lumbar  Moment  and 
the  Right  Hip  Abduction/Adduction  data. 

STRUCTURAL:  Prior  to  the  test,  the  wire  hold  down  screw  securing  the 
left  knee  potentiometer  had  to  be  tightened,  althovigh  the 
potentiometer  itself  remained  fixed.  A  small  puncture  was 
observed  after  the  test  on  the  inside  skin  of  the  torso  due 
to  contact  with  the  corner  of  the  neck  block. 

13.  TEST  3496  Cell:  C  Siibject:  ADAM-S  Result:  ADAM  Success 

ELECTRICAL;  An  ADAM  setial  communication  link  failure  occurred  during 
the  pre-test  electrical  check,  after  ADAM  wa*'  'trapped 
into  the  seat.  The  problem  was  a  loose  connt  jt  at  the 
CPU  board  interconnect.  This  connection  may  not  have  been 
properly  tightened  during  previous  ADAM  maintenance.  A 
dropout  occurred  in  the  Right  Lower  Leg  Torque  Positive 
data.  Excessive  noise  was  present  in  the  the  Y-Lumbar 
Moment  data.  Large  negative  spikes  were  present  in  the 
data  on  two  channels  (DECCW  only).'  The  ADACS  Lumbar  Y 
Force  data  was  saturated. 
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STRUCTURAL;  Cuts  on  the  inside  skin  of  the  lower  right  back  were 

noticed  after  the  test.  These  were,  caused  by  contact  with 
the  sharp  corner  of  the  viscera  box.  The  zipper  on  the 
left  side  of  the  torso  continued  to  pull  apart. 

14.  TEST  3497 

Cell:  D  (+8Gy)  SUBJECT:  ADAM-L  Harness:  X-90  Result;  ADAM  Success 

ELECTRICAL:  The  post-test  electrical  check  showed  defective  Left  and 
Right  Lower  Leg  Torque  Negative  channels,  indicating  a 
problem  in  the  knee  load  cells.  However,  the  data 
appeared  normal  for  those  channels.  The  calibration  value 
of  the  X-Chest  Acceleration  channel  changed  by  five  hex 
units  during  the  test. 

PROCEDURAL:  The  harness  pre-tensions  at  the  hips  were  unable  to  be 

adjusted  up  to  their  required  levels  due  to  slippage  of  the 
straps  into  the  openings  between  the  thighs  and  hips. 

Test-by-Test  Narrative  (-Gx) 

1.  Test  3498  Cell:  G  Si±iject:  ADAM-L  Result:  ADAM  Success 

The  pre-test  electrical  check  showed  a  defective  Left  Lower 
Leg  Torque  Negative  channel  (waived) .  A  dropoff  occurred 
in  the  Right  Lower  Torque  Negative  data,  and  excessive 
noise  was  present  in  both  the  Left  and  Right  Lower  Leg 
Torque  Positive  data.  Broken  wires  were  repaired  in  tl  o 
left  and  right  knee  load  cells  after  the  test.  Large 
negative  spikes  were  present  in  the  data  on  three  channels 
(DECOM  only).  The  ADAM  internal  temperature  read  5®  C 
lower  than  the  ADACS  temperature. 

Prior  to  the  test,  ADAM  was  loading  down  the  start  signal. 
The  problem  was  discovered  to  be  in  the  hand-held  video 
terminal  which  had  been  left  in  the  wrong  mode  after  pre¬ 
vious  AD.<^  maintenance.  Some  position  channels  were  in¬ 
verted.  It  was  discovered  that  the  slope  signs  which  are 
used  to  process  tl.e  data  for  thS  position  sensors  were  all 
made  positive.  This  was  corrected  by  changing  them  to  the 
correct  signs  in  the  processing  file.  The  harness  pre¬ 
tensions  at  the  hips  were  low. 

2.  TEST  3499  Cell;  H  Subject;  ADAM-L  Result;  ADAM  Failure 

ELECTRICAL:  A  dropout  occurred  in  the  Head-Z  Acceleration  data.  This 
was  attributed  to  a  wire  v*jich  was  strained  during  in^^ct. 

A  dropout  also  occurred  in  the  Left  Elbow  Flexion  and  the 
Left  Forearm  Supination/Pronation  data.  A  wire  in  the 
elbow  was  repaired  after  the  test.  Ihe  X-Chest  ccele ration 
data  showed  an  unexpectedly  large  pulse.  A  loose  wire  was 
repaired  which  was  possibly  causing  the  problem. 

STRUCTURAL:  The  ADAM  arm  zippers  needed  to  be  taped  prior  to  the  test 
to  avoid  separating. 


ELECTRICAL: 


PROCEDURAL; 
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PROCEDURAL:  Hie  ADACS  temperature  measured  incorrectly  at  -258“  C 
due  to  SRL  forgetting  to  disconnect  the  ground  jumper 
vAiich  was  being  used  to  obtain  the  ten^rature  voltage 
offset.  Thigh  inserts  were  installed  but  harness  pre¬ 
tensions  at  the  hips  were  still  low.  Several  other 
channels  were  further  out  of  calibration  than  expected  due 
to  SRL  revising  some  channel  sensitivities. 

3.  TEST  3500  Cell:  G  Subject:  ADAM-S  Result:  No-Test 

jiLECTRiCAL:  The  pre-test  electrical  check  showed  a  malfunction  in  the 
ADAM  to  DRASS  data  transfer.  This  was  caused  by  a  power 
supply  failure  oh  the  digital  I/O  board.  The  board  was 
replaced  and  a  heat  sink  installed  to  prevent  a  recurrence. 
A  dropout  occurred  in  the  Left  Lower  Leg  Torque  Negative 
data  (waived  for  the  next  two  tests).  A  large  spike 
appeared  in  the  data  on  several  channels  at  eibout  250  ms. 
This  was  caused  by  ADAM'S  head  striking  the  iiluminum  block 
edxsve  the  back  rest.  The  ADAM  internal  temperature  read 
18.4"  C  higher  than  the  ADACS  temperature. 

STRUCTURAL:  The  teeth  in  the  zippers  on  the  right  and  left  sides  of 
the  torso  would  not  remain  locked  prior  to  the  test. 

The  Sternoclavicular  Elevation/Depression  left  lower  front 
soft-stop  was  repaired  prior  to  the  test. 

PROCEDURAL:  A  "No^Test"  occurred  due  to  no  photogrammetric  data.  This 
was  caused  by  the  switches  at  the  camera  station  being  set 
incorrectly.  A  seat  cushion  was  placed  in  back  of  ADAM  for 
the  remainder  of  the  tests  in  order  to  help  achieve  the 
desired  harness  pre-tensions.  However,  the  hip  pre¬ 
tensions  were  still  low. 

4.  TEST  3501  Cell:  G  Subject:  ADAM-S  Result:  ADAM  Success 

ELECTRICAL;  The  calibration  of  two  channels  changed  by  more  than  6  hex 
units  during  the  test.  The  large  spike  at  250  ms  caused  by 
ADAM  striking  his  head  was  still  present  on  several 
channels.  The  ADAM  internal  temperature  read  14“  C  higher 
than  the  ADACS  temperature. 

STRUCTURAL:  Damage,  possibly  from  previous  tests,  was  observed  in  the 
zipper  assemblies  after  the  test  in  the  right  and  left 
ankle  regions.  Damage  to  the  shoulder  wire-wrap  was  also 
noticed  after  the  test.  The  torque  in  the  Left  Forearm 
Supination/Pronation  joint  was  binding  due  to  a 
manufacturer's  burr.  This  was  noticed  after  the  test. 

The  right  elbow  potentiometer  connector  appeared  to  need 
remounting  after  the  test. 

PROCEDURAL:  The  harness  pre-tensions  at  the  hips  and  shoulders  were 
low. 
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5.  TEST  3502  Cell:  L  Subject:  ADAM-S  Result:  No-Test 

ELECTRICAL:  Excessive  noise  was  present  in  the  the  Right 

Sternoclavicular  Elevation/Depression  data.  A  dropoff 
occurred  in  the  Right  Lower  Leg  Torque  Negative  data. 

The  ADAM  internal  temperature  reeid  10"  C  higher  them  the 
ADACS  tenperature. 

PROCEDURAL:  A  "No-Test"  occurred  due  to  no  DECOM  data.  This  was  caused 
by  the  DRASS  being  incorrectly  set  in  the  download  posi¬ 
tion.  It  was  discovered  by  SRL  that  several  of  the  posi¬ 
tion  channels  had  been  assigned  incorrect  slope  signs. 

These  were  corrected  in  time  for  the  next  test.  The 
harness  pre-tensions  at  the  shoulders  were  low. 


6.  TEST  3503  Cell:  L  Subject:  ADAM-L  Result:  ADAM  Success 


ELECTRIC^L:  The  Left  Sternoclavicular  Pronation/Retraction  data  was 

breaking  up  during  the  test  due  to  a  faulty  potentiometer 
on  the  transducer  board.  A  large  negative  spike  was 
present  in  the  X-Lumbar  Moment  data  (DECOM  only),  and  large 
positive  spikes  were  present  in  the  Lunbar  Roll  data  (DECOM 
only).  A  spike  occurred  in  the  ADACS  data  on  three  chan¬ 
nels.  The  ADACS  system  was  checked  after  the  test  and  no 
problem  could  be  located. 


STRUCTURAL: 


Prior  to  the  test,  it  was  discovered  that  the  lockwasher 
amd  the  indexed  flat  washer  keys  in  the  right  shoulder 
lockwasher  assembly  were  sheared  off.  The  damage  was  due 
to  the  lash  or  "slop"  in  the  lockwasher.  The  assembly  was 
repaired  and  a  thrust  (or  friction)  bushing  was  added  to 
prevent  this  problem  from  recurring.  After  the  test,  it 
was  noticed  that  ^ere  were  small  cuts  in  both  the  left  and 
right  heel  skins  due  to  the  foot  rods  puncturing  the  skin 
from  the  inside.  This  was  caused  by  the  impact  of  the|  feet 
striking  the  sled. 


PROCEDURAL: 


wei 


■nt 

and 


The  test  was  initially  aborted  when  the  track  lights 
out.  No  problem  could  be  found  in  the  lighting  systeml 
ADAM  was  rechecked  and  the  test  completed.  The  harnesjs 
pre-tensions  at  the  hips  were  low. 

7.  TEST  3504  Cell:  M  Subject:  ADAN-L  Results:  ADAH  Succes|5 

ELECTRICAL:  A  possible  faulty  response  occurred  in  the  Left  Elbow 

Flexion  data.  A  broken  wire  was  discovered  and  repaired. 

A  breakup  was  still  occurring  in  the  Left  Sternoclavicular 
Pronation, 'Retraction  data.  A  dropoff  occurred  in  the  ^ft 
Lower  Leg  Torque  Positive  data.  This  channel  was  waived 
for  the  remainder  of  the  large  ADAM  tests.  ADACS  offsets 
occurred  on  four  channels. 


STRU(nURAL:  After  the  test,  it  was  noticed  that  the  left  shoulder  shrug 
electrical  corciector  was  frayed.  It  was  replaced  before 
the  next  test.  The  sternoclavicular  trans(fccer  board 
assembly  was  rebuilt  after  the  test. 
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PROCEDURAL:  Ttie  seat  cushion  was  noticed  to  have  slipped  forward  during 
the  test.  ADAM  was  lifted  up  and  the  cushion  pushed  back 
for  the  next  test. 

8.  TEST  3505  Cell;  M  Subject:  ADAM-L  Result:  ADAM  Failure 

ELECTRICAL:  The  X-Chest  Acceleration  data  was  faulty,  caused  by  a 
loose  wire  located  near  the  sensor. 

STRUCTURAL:  Damage  was  noticed  after  the  test  to  the  inner  skin  in  the 
lower  right  corner  of  the  back.  A  cut  in  the  front  left 
skin  of  the  pelvis  was  also  noticed,  probably  caused  by 
the  seat  strap  crushing  the  skin  against  the  hip  clevis. 

PROCEDURAL;  A  short  delay  occurred  prior  to  the  test  due  to  the 

charge  on  the  DRASS  battery  being  low.  During  the  test, 
the  seat  cushion  slid  forward  euid  had  to  be  repositioned. 

9.  TEST  3506  Cell:  M  Subject:  ADAM-S  Result:  ADAM  Success 

ELECTRICAL:  Three  of  the  Lower  Leg  Torque  channels  showed  defective 
data  (all  three  waived  for  next  test).  The  X-Lumbar 
Acceleration  channel  calibration  changed  by  five  hex  units 
during  the  test. 

STRUCTURAL;  Small  cuts  were  noticed  on  the  skin  of  the  left  and  right 
heels  after  the  test. 

PROCEDURAL;  The  harness  pre-tensions  at  the  shoulders  wtr"*  low. 

10.  TEST  3507  Cell:  M  Subject:  ADAN-S  Result:  ADAI*  Success 

ELECTRICAL:  Defective  data  was  present  on  all  four  La'-«»r  *■  ••g  Torque 

channels.  Three  of  these  channels  had  bee*  'ed  prior  to 
the  test.  Excessive  noise  was  present  ir  ’•  •  Lumoar 

,  Acceleration  data.  The  ADAM  inte*'*  ’  ...  •  -»  read  7.5® 

C  higher  than  the  ADACS  temper. •  - 

STRUCTURAL:  The  wires  to  the  ‘•.entiomet*- 
,  ,  ( ^dx^uction/adduc^ 

to  the  test  to  a- 
key  in  the  Right  • 
the  test. 

PROCEDURAL:  The  harness  pre-  -  •»  ifeea  low. 

11.  TEST  3511  Cell:  N  . .  t;  ADni  Success 

ELECTRICAL:  Excessive  noir  ^  ^  .  ambar  Moment  data. 

This  channel  *.  '  and  no  defect  was 

found.  The  R  .  ■  >  ,  ’  /'  duction  data 

appeared  to  b  i.aused  by  a  bad  connec¬ 
tion  to  the  '  -  .•■tion  of  the  X-Lumbar 

Acceleration  hex  units  during  the 

test.  Broke  .  itet  sensor  were 


.  •  .der 

'  :  )uted  prior 
lockwrsher 
ciced  after 


repaired  to  correct  the  problem.  Broken  wires  on  the 
Y-Neck  Force  accelerometer  sensor  were  discovered  prior  to 
the  test  (waived).  An  unexpectedly  large  spike  appeared  in 
the  Right  Sternoclavicular  Elevation/Depression  data.  Hiis 
was  checked  after  the  test  amd  no  defect  was  found.  The 
Right  Lower  Leg  Torque  Positive  chainnel  was  repaired  prior 
to  the  test.  The  Right  and  Left  Lower  Leg  Torque  Negative 
channels  were  waived  for  this  test.  Broken  wires  on  the 
Right  Knee  Medial/Lateral  position  sensor  were  repaired. 

The  ADAM  internal  temperature  read  11"  C  higher  than 
the  ADACS  temperature. 

PROCEDURAL:  SRL  inadvertently  failed  to  recalibrate  the  z-aucis 

accelerometers  for  their  maucimum  range  before  this  test. 
This  was  then  acccxnplished  prior  to  the  next  small  AOAN 
test.  The  harness  pre-tensions  at  the  shoulders  were  low. 

12.  TEST  3512  Cell:  N  Subject:  ADAM-L  Result:  ADAM  Success 

ELECTRICAL:  The  Z-Chest  Acceleration  channel  was  found  to  be  defective 
during  an  internal  ADAM  check  prior  to  the  test  and  was 
waived.  A  defective  Crest  Interface  Board  (CRIB)  vras 
determined  to  be  the  cause  amd  was  replaced  prior  to  the 
next  large  ADAM  test.  The  board  replacement  required  the 
submission  of  new  sensitivities  for  four  ADAM  channels. 

The  shape  of  the  response  plot  of  the  ADAM  Z-Neck  Force 
data  was  somewhat  different  than  the  corresponding  ADACS 
data.  Large  negative  spikes  were  present  in  the  ^ta 
(KXXn  only)  on  two  channels,  and  large  positive  spikes 
were  present  on  one  channel  (DECOM  only).  The  calibration 
of  the  y-Lumbar  Force  and  the  Z-Lumbar  Moment  ch^uviel5  ' 
chemged  by  five  and  four  hex  vmits,  respectively,  during 
the  test.  The  magnitude  of  the  ADACS  internal  temperature 
read  excessively  high  due  to  a  large  spike  in  the  data. 

STRUCTURAL:  After  the  test,  it  was  noticed  that  the  zipper  on  the  left 
side  of  the  torso  was  separating  at  the  top.  The  torque  in 
the  left  wrist  flexion/extension  joint  had  to  be  tightened 
due  to  arm  lash  in  the  test. 

13.  TEST  3513  Cell:  0  Subject:  ADAN-S  Result:  ADAH  Success 

ELECTRICAL:  Faulty  test  data  was  present  on  all  Lower  Leg  Torque 

channels.  TVo  of  the  defecti’/e  channels  were  discovered 
prior  to  the  test  and  were  waived.  The  defective  knee  load 
cells  were  repaired  after  the  test.  Excessive  noise  was 
present  in  the  Right  Hip  Abduction/Adduction  data.  The 
calibration  of  the  x-Lumbar  Acceleration  channel  changed  by 
four  hex  units  during  the  test.  The  ADAM  internal 
temperature  read  9*  C  higher  than  the  ADACS  internal 
temperature. 

STRUCTURAL:  Skin  damage  was  noted  after  the  test  in  two  places, 

consisting  of  a  small  puncture  hole  near  the  left  wrist  and 
damage  on  the  left  upper  leg  internal  skin;  This  damage 
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had  occurred  in  previous  tests.  Skinned  wires  in  the  left 
shoulder  canplex  and  the  left  upper  arm  were  taped  after 
the  test.  The  Left  Shoulder  Ab^ction/ftdduction  wire 
sleeve  was  skinned  at  the  connector  which  mounted  to  the 
chest  box.  This  was  caused  by  a  loose  tie-down  v^ich 
resulted  in  scraping  against  the  shoulder  yoke  as  the  arms 
rotated  upward. 

PROCEDURAL;  The  harness  pre-tensions  at  the  shoulders  were  low. 

14.  TEST  3514  Cell:  P  Subject;  ADAM-S  Result;  No-Test 

ELECTRICAL;  The  wiring  to  the  knee  load  cells  was  broken  during  the 
test  causing  the  data  in  three  of  the  Lower  Leg  Torque 
channels  to  be  defective.  Apparently  the  wires  had 
insufficient  slack  for  the  range  of  leg  motion.  The  X-Neck 
notnent  data  was  faulty  due  to  a  loose  wire.  Excessive 
noise  was  present  in  the  Right  Sternoclavicular  Elevation/ 
Depression  and  the  Y-Lumbar  Acceleration  data.  These  were 
waived  for  the  next  two  tests.  The  ADAM  internal 
teufjerature  read  7*  C  higher  than  the  ADACS  temperature. 

STRUCTURAL;  A  zipper  failure  was  noticed  in  the  right  upper  leg  prior 
to  the  test. 

PROCEDURAL:  A  "No-Test"  occurred  due  to  a  film  break  in  the  oblique 

LOCAH  camera.  The  polarity  of  thi  ADAM  data  in  the  X-Head 
Acceleration  channel  was  inverted  from  the  previous  small 
ADAH  tests  despite  the  sensitivity  parameters  being  the 
same  for  both  tests. 

15.  TEST  3515  Cell:  H  Subject;  ADAM-S  Result:  ADAM  Success 

ELECTRICAL:  Excessive  noise  was  present  in  the  the  Right  Sternoclavi¬ 
cular  Elevation/Depression  (waived)  and  X-Lumbar  Accel¬ 
eration  data.  Also,  some  noise  was  present  in  the  Left 
Lower  Leg  Torque  Negative  data.  The  calibration  of  the 
Y-Uanbar  Moment  channel  changed  by  six  hex  units  ^ring  the 
test.  The  ADAM  internal  temperature  read  9®  C  higher  than 
the  ADACS  temperature. 

STRUCTURAL:,  The  tie-wrap  around  the  neck  wires  was  pulled  off  during 
the  test  due  to  the  motion  of  the  head. 

16.  TEST  3516  Cell:  H  Subject:  ADAM-S  Result:  No-Test 

ELECTRICAL:  Excessive  noise  was  present  in  the  Right  Hip  Abduction/ 

Adduction  data,  and  continued  to  be  present  for  most  of  the 
remaining  small  ADAM  tests.  The  shape  of  the  response  plot 
of  the  ADAM  y-Neck  Moment  data  was  somewhat  different  than 
for  the  corresponding  ADACS  data.  The  ADAM  internal 
temperature  read  8*  C  higher  than  the  ADACS  temperature.  A 
"No-Test"  occurred  due  to  faulty  ADACS  Head/Neck  Z  Force 
data.  The  problem  was  caused  by  a  shield  to  system  ground 
short. 
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SrauCTURAL:  The  left  shoulder  cover  caune  off  during  this,  and  one  other 
small  ADAM  test. 

PROCEDURAL:  .ie  harness  pre-tensions  at  the  hips  and  shoulders  were 
'.ow. 

17.  TEST  3517  Cell:  I  Subject:  ADAM-L  Result:  ADAM  Success 

ELECTRICAL:  Prior  to  the  test,  the  Left  Lower  Leg  Torque  Positive 
channel  was  determined  to  be  faulty  (waived).  Large 
negative  spikes  were  present  in  the  data  on  one  RAN  and  two 
DECOn  channels,  and  large  positive  spikes  were  present  on 
one  DECON  chamnel.  Excessive  noise  was  present  in  the 
Z-Chest  Acceleration  data.  The  Y-Lunbar  Moment  data 
saturated  at  3300  in-lbs  during  this  test  and  continued  to 
saturate  at  this  same  level  during  the  remaining  large  ADAM 
tests.  The  cause  appeared  to  be  in  the  inability  of  the 
load  cell  transducer  to  measure  forces  more  than  10% 
greater  than  its  rated  value  of  +  3000  lb-in.  The  ADAM 
internal  temperature  read  6*  C  higher  than  the  ADACS 
temperature.  The  ADACS  Head/Neck  Z  Force  data  showed  an 
offset  of  -200  lbs  and  the  shape  of  the  response  plot  was 
somewhat  different  than  the  corresponding  ADAM  plot. 

18.  TEST  3518  Cell:  I  Subject:  ADAM-L  Result:  ADAM  Failure 

ELECTRICAL:  The  Z-Weck  Force  data  showed  an  excessively  high  peak 
magnitxxle.  The  problem  appeared  to  be  located  near  the 
sensor  connection.  Dropouts  were  present  in  the  Right 
Sternoclavicular  Pronation/Retraction  data.  The  cause  was 
a  pinched  wire  which  was  repaired,  insulated,  and 
repositioned.  A  breakup  and  dropout  occurred  in  the  Left 
Elbow  Flexion  data.  A  board  connector  and  short  cable  were 
replaced.  The  ADAM  internal  temperature  read  9”  C  higher 
thui  the  ADACS  temperature. 

PROCEDURAL:  The  harness  pre-tensions  at  the  hips  ware  low. 

19.  TEST  3519  Cell:  I  Subject:  ADAM-S  Result:  ADAM  Success 

ELECTRICAL:  Excessive  noise  was  present  in  the  Right  Sternoclavicular 
Elevation/Depression  data.  The  ADAH  internal  teirperature 
read  9*  C  higher  than  the  ADACS  temperature. 

PROCEDURAL:  The  harness  pre-tensions  at  the  hips  and  shoulders  were 
low. 

20.  TEST  3520  Cell:  I  Subject:  ADAN-S  Result:  ADAM  Success 


ELECTRICAL: 


STRUCTURAL: 


Excessive  noise  was  present  in  the  Y-LUmbar  Moment  data. 
The  ADAM  internal  temperature  read  6*  C  higher  than 
the  ADACS  temperature.  The  ADACS  Neck  MY  Torque  data 
showed  a  -60  lb.  offset. 

Damage  to  the  shoulder  viscera  tie-down  was  noticed  after 
the  test.  Damage  occv'rred  to  the  upper  pact  of  the 


restraint  harness.  The  harness  was  subsequently  replaced 
after  the  test. 

PROCEDURAL:  The  harness  pre-tensions  at  the  hips  and  shoulders  were 
low. 

21.  TEST  3521  Cell:  J  Subject:  ADAM-L  Result:  No-Test/ 

ADAH  Failure 

ELECTRICAL:  The  Z-Neck  Force  data  was  saturated  due  to  a  broken  wire  in 
the  cheinnel's  negative  excitation  line.  A  dropout  occurred' 
in  the  Y-Head  Acceleration  data  due  to  a  bad  wire. 

Excessive  noise  was  present  in  the  Y-Lumbar  Acceleration 
data.  The  Left  Lower  Leg  Torque  Positive  and  Left  Lower 
Leg  Torque  Negative  data  were  faulty  due  to  broken  wires  in 
the  knee  load  cell.  These  channels  were  waived  for  the 
remainder  of  the  large  ADAM  tests.  An  ADACS  failure 
occurred  due  to  a  70  ms  data  dropout  occurring  after 
impact,  but  the  data  was  2ible  to  be  processed  up  to  the 
point  of  the  dropout.  The  cause  appeared  to  be  broken 
connections  in  the  vhip  cable.  The  ADACS  internal 
temperature  read  excessively  high  at  -253®  C  (See  Test 
3499). 

STRUCTURAL:  A  left  elbow  bushing  was  loose  prior  to  the  test.  This 

part  was  determined  to  have  had  a  manufacturer's  defect  and 
was  replaced.  Damage  was  noticed  at  the  top  half  of  the 
X-Band  90  harness  and  at  the  lower  half  of  the  harness  at 
the  "D"  ring.  The  harness  was  replaced  after  the  test. 

PROCEDURAL:  A  "No-Test”  was  declared  due  to  a  jam  in  the  oblique 

LOCAN  camera  as  well  as  the  ADACS  failure.  The  harness 
pre- tensions  at  the  hips  and  shoulders  were  low. 

22.  TEST  3523  Cell:  J  Subject:  ADAM-S  Result:  No-Test/ 

ADAM  Failure 

ELECTRICAL:  The  ADAM  data  was  unusable  due  to  a  large  spike 

occurring  at  about  60  mk.  Also  causing  interference  were 
75  Hz  sine  and  100  Hz  s<juare  waves  which  appeared  in  the 
data  on  some  channels  after  the  spike.  A  large  spike  was 
present  in  the  ADACS  In:ernal  Temperature  data  making 
comparison  with  the  ADAM  temperature  data  difficult. 

PROCEDURAL:  A  "No-Test"  occurred  du*  to  a  jam  in  the  oblique  LOCAM 
camera.  The  harness  prs-tensions  at  the  hips  were  low. 

23.  TEST  3524  Cell:  J  Subject:  ADAM-S  Result:  ADAM  Success 

ELECTRICAL:  The  Right  Lower  Leg  Tonjue  Positive  channel  checked  bad  in 
the  electrical  pre-test  (waived).  The  Lumbar  Roll  channel 
also  checked  bad  in  the  electrical  pre-test  (waived).  The 
problem  appeared  to  be  In  a  printed  circuit  connection 
which  was  resoldered  after  the  test.  A  dropoff  occurred  in 
the  Right  Hip  Flexion  dita  (waived).  The  ADAM  internal 
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tenperature  read  9“  C  higher  than  the  ADACS  tenperature. 

A  large  positive  spike  was  present  in  the  data  in 
several  ADACS  channels  at  alxsut  230  ms. 

STRUCTURAL:  The  right  and  left  shoulder  flexion  assemblies  were  removed 
and  inspected  prior  to  the  test. 

PROCEDURAL:  The  LOCAK  camera  system  was  switched  to  the  photosonic 

system  for  this  test  eind  beyond  to  avoid  any  future  camera 
jams.  The  harness  pre-tensions  at  the  left  hip  eind  right 
shoulder  were  low. 

24.  TEST  3525  Cell:  J  Subject:  ADAM-L  Result:  ADAM  Failure 

ELECTRICAL:  The  Z-Neck  Force  data  was  saturated.  The  cause  was  a 

defective  head/neck  z-axis  load  cell.  The  defective  cell 
was  replaced  with  the  one  from  the  small  ADAM  prior  to  the 
next  large  ADAM  test.  Excessive  noise  was  present  in  the 
y-Lumbar  Acceleration  data.  A  dropoff  occurred  in  the 
Right  Hip  Flexion  data.  The  load  cell  for  the  y-Lumbar 
Moment  channel  was  recalibrated  prior  to  the  test  but  the 
test  data  was  still  saturated  at  3300  lb-in.  The  magnitude 
of  the  ADACS  internal  tenperature  data  was  excessively  high 
at  -255"  C  (see  Test  3499). 

PROCEDURAL:  The  RAM  data  needed  to  be  reprocessed  due  to  the  failure  of 
SRL  to  submit  the  new  y-Lumbar  Moment  sensitivities  in  time 
for  the  first  processing.  A  camera  ran  out  of  film  1 
second  before  the  test,  causing  an  edx^rt.  A  harness  tear 
was  found  after  the  test.  The  harness  pre-tensions  at  the 
hips  were  low. 

25.  TEST  3526  Cell;  K  Subject:  ADAM-S  Result;  ADAM  Failure 

ELECTRICAL:  No  DECON  data  were  availed^le  after  the  test.  The  cause  was 
not  determined.  The  Right  Lower  Leg  Torque  Negative  and 
Left  Lower  Leg  Torque  Positive  data  appeared  to  be  faulty. 
The  Right  Hip  Flexion  (waived)  and  Lun4>ar  Roll  data  were 
defective.  The  cause  was  unknown.  The  ADAM  internal 
temperature  read  4"  C  higher  than  the  ADACS  temperature. 

PROCEDURE:  The  harness  pre-tensions  at  the  hips  and  shoulders  were 
low. 

26.  TEST  3527  Cell:  K  Subject:  ADAM-L  Result:  ADAM  Success 

ELECnilCAL:  After  the  test  it  was  noticed  that  the  Lumbar  Roll  and  Hip 
Flexion  sensors  had  no  positive  excitation.  The  Right  Hip 
Medial/Lateral  position  sensor  had  an  intermittent  wiring 
problem  which  was  noticed  after  the  test.  The  ADAM 
internal  temperature  read  11"  C  higher  than  the  ADACS 
temperature. 

STRUCTURAL:  After  the  test  it  was  noticed  that  two  screws  to  the 

position  sensor  for  the  Right  Sternoclavicular  Elevation/ 
Depression  were  loose,  although  the  sensor  itself  remained 
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PROCEDURAL: 


stationary.  The  sternoclavicular  pronation/retraction 
potentiometer  blade  had  some  slight  movement  due  to  a  lack 
of  hot  melt  glue.  This  could  have  prevented  the  sensor 
from  registering  its  full  range. 

The  ADAM  data  had  to  be  reprocessed  since  the  E-Neck  Force 
and  Z-Neck  Moment  sensitivities  changed  due  to  replacement 
of  the  head/neck  load  cell.  The  harness  pre-tensions  at 
the  hips  emd  shoulders  were  low. 


27 


DISCUSSION 


Structural  Adequacy  of  ADAM 

The  ADAMS  successfully  conpleted  the  test  program  with  no  permanent 
deformation  or  failures  of  major  structural  components.  Only  one  minor 
mechemical  problem  was  noted  during  testing. 

The  clevis  \^ich  allows  the  ADAM'S  arm  to  swing  is  fastened  to  the  shoulder 
stud  by  means  of  a  locknut,  under  vrtiich  are  a  lockwasher  and  flat  washer. 
There  is  some  clearance  between  the  sides  of  the  stud  keyway  and  the  keys 
on  the  washers.  Under  the  force  of  the  tests,  friction  between  the  clevis 
and  flatwasher  causes  the  washers  to  rotate.  The  wear  and  impact 
deteriorated  the  keys  until  they  failed. 

This  effect  was  noted  prior  to  test  3503  for  the  large  ADAM  and  after  test 
3507  for  the  small  ADAM. 

T’M 

To  solve  the  problem  an  Oillite  (oil  impregnated  bronze  alloy)  bushing 
was  placed  between  the  shoulder  clevis  and  the  flat  washer.  This  reduced 
the  friction  in  the  joint  and  no  further  problems  were  noted  for  the 
remainder  of  the  test  program. 

Con^arison  of  the  Dynamic  Response  of  ADAM  With  Human  Subjects 

No  human  response  data  are  yet  available  to  allow  a  comparison  of  ADAM  and 
human  response  to  +<3y  inpact,  but  a  program  to  obtain  the  necessary  data  is 
planned  for  the  future, 

Hunan  response  data  for  10  G  impacts  in  the  -x  direction  using  prototype 
X-Beind  90®  and  X-Band  45"  harnesses  in  a  CREST  configuration  are  available 
and  are  summarized  in  ^jpendix  C.  These  data  were  used  to  evaluate  the 
ability  of  the  ADAMs  to  simulate  human  dynamic  response. 

The  following  quantities  measured  during  the  tests  were  used  to  compare 
ADAM  and  human . dynamic  response: 

1.  Meucimum  x-eucis  chest  acceleration  (external  accelerometers). 

2.  Time-to-peak  x-axis  chest  acceleration  (measured  from  initiation  of 

impact ) . 

3.  Maximum  z-axis  chest  acceleration  (external  accelerometer). 

4.  Time-to-peak  for  item  3. 

5.  Maximum  x-axis  head  acceleration. (internal  sensor  for  ADAM,  external 

for  humans). 

6.  Time-to-peak  for  item  5. 

7.  Maximum  combined  shoulder  anchor  load, 

8.  Time-to-peak  for  item  7. 

9.  Maximum  right  horizontal  anchor  resultant  load. 

10.  Time-to-peak  for  item  9. 

Ite-Tis  7  and  9  showed  a  fair  correlation  with  subject  weight.  For  these,  a 
least  squares  line  was  drawn  through  the  human  data  with  95%  confidence 
bands.  The  ADAM  data  were  then  plotted  on  the  same  axes  to  allow  a  visual 
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detennination  of  how  well  the  ADAM  data  matched  the  htunan  data.  Figures  8 
and  9  show  this  comparison  for  each  of  the  two  harness  types.  Maximum 
right  vertical  anchor  load  vs.  subject  weight  is  also  plotted  for 
completeness,  though  it  cannot  be  used  to  judge  the  ADAM  simulation  of 
human  response.  This  is  because  this  anchor  was  pretensioned  in  the  human 
zests  but  slack  in  the  ADAM  tests.  The  results  are  not  comparable. 

The  other  items  showed  a  poor  correlation  with  subject  weight  and  were 
taken  as  independent  of  it.  A  Gaussieui  distribution  was  assumed  instead. 
Mean  (x)  and  upper  and  lower  confidence  limits  (+  2  stemdard  deviation) 
were  calculated  for  the  human  data  arui  tedjulated  with  the  ADAM  data  for 
comparison. 


TABLE  2.  MAXIMUM  X-AXIS  CHEST  ACCELERATION 


HUMAN 

X-Band  90 

X-Band  45 

X  +  2S 

-9.9 

G 

-8.7 

G 

X 

-13.8 

G 

-14.7 

G 

X  -  2S 

-17.7 

G 

-20.7 

G 

Small  ADAM 

-11.6 

G 

-11.0 

G 

Large  ADAM 

-15.8 

G 

-11.3 

G 

The  ADAM  results  show  a  good  fit  with  the  human  data. 


TABLE  3.  TIME-TO-P^  X-AXIS  CHEST  ACCELERATION 


HUMAN 

X-Band  90 

X-Band  45 

X  +  2S 

98.1  msec 

104.5  msec 

X 

86.4  msec 

86.4  msec 

X  -  2S 

.  74.6  msec 

68.3  msec 

Small  ADAM 

77.0  msec 

73.0  jnsec 

Large  ADAM 

84.0  msec 

94.0  msec 

The  ADi^  results  show  a  good  fit  with  the  human  data. 
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LEAST  SQUARES  FIT  FOR  HUMAN  DATA 


FIGURE  8:  ANCHOR  LOADS  VERSUS  SUBJECT  WEIGHT 
FOR  HUMAN  AND  ADAM  SUBJECTS 
(X-BAND  90  HARNESS) 


TABLE  4 .  MAXIMUM  Z-AXIS  CHEST  ACCELERATION 


HUMAN 

X-Band  90® 

X-Band  45® 

X  +  2S 

16.5  G 

20.5  G 

X 

11.0  G 

13.1  G 

X  -  2S 

5.5  G 

mm 

Small  ADAM 

12.2  G 

16.1  G 

Large  ADAM 

13.7  G 

12.6  G 

The  ADAM  results  show  a  good  fit  with  the  hunan  data. 


TABLE  5.  TIME-TO-PEAK  Z-AXIS  CHEST  ACCELERATICXI 


HUMAN 

X-3and  90® 

X-Band  45® 

X  +  2S 

130.7  msec 

137.7  msec 

X 

93.6  msec 

99.3  msec 

X  -  2S 

56.5  msec 

60.9  msec 

Small  ADAM 

68 . 0  msec 

73.0  msec 

Large  ADAM 

85.0  msec 

84.0  msec 

The  ADAM  I  results  show  a  good  fit  with  the  human  data. 

TABLE  6.  MAXIMUM  X-AXIS  HEAD  ACCELERATION 


HUMAN 

X-Band  90® 

X-Band  45* 

X  +  2S 

-6.9  G 

X 

-10.2  G 

-10.8  G 

iBBESIH 

-13.4  G 

-14.3  G 

Small  ADAM 

-18.0  G 

-18.2  G 

liarge  ADAM 

-16.1  G 

-15.4  G 

The  ADAMS,  particularly  the  small  ADAM,  show  a  poor  fit  with  the  human 
data,  'ihe  ADAM  accelerometer  is  more  rigidly  mounted  and  may  be  located  at 
a  greater  radius  from  the  axis  of  rotation  than  the  mouth-pack  accelerom¬ 
eter  us-ru  in  the  humein  tests.  However,  it  is  unlikely  that  these  factors 
affect  thc'  re'iults  to  a  significant  degree. 

TABLE  7 .  TIME-TO-PEAK  X-AXIS  HEAD  ACCELERATI(»I 


HUMAN 

X-Band  90® 

X-Band  45® 

X  +  2S 

'  132.7  msec 

117.0  msec 

,  X 

106.6  msec 

96.4  mSec 

X  -  2S 

80.5  msec 

75.8  msec 

Small  ADAM 

104.0  msec 

103.0  msec 

Large  ADAM 

105.0  msec 

102.0  msec 

The  ADAM  results  show  a  good  fit  with  the  human  data. 

ITEM  7.  MAXIMUM  CCXffilNED  SHOULDER  ANCHOR  LOAD 

Figure  8  shows  graphically  that  the  ADAM  data  matches  the  human  data  very 
well  for  the  X-Band  90®  harness.  •  The  results  are  reasoneible  for  the  X-Band 
45®  harness. 

TABLE  8.  TIME-TO-PEAK  FOR  MAXIMUM  COMBINED  SHOULDER  ANCHOR  LOAD 


HUMAN 

X-Band  90® 

X-Band  45* 

X  +  2S 

99.9  msec 

93.8  msec 

X 

,94.3  msec 

88.2  msec 

X  -  2S 

88.7  msec 

82.6  msec 

Small  ADAM  (x-axis) 

78.5  msec 

~77.0  msec 

Large  ADAM  (x-axis) 

91.5  msec 

86.0  msec 

The  large  ADAM  shows  a  good  fit  with  the  human  data.  The  small  ADAM  does 
not,  probably  because  of  the  problem  with  getting  adequate  shoulder 
preloads  with  the  small  ADAM. 

ITEM  9.  MAXIMUM  RIGHT  HORIZONTAL  ANCHOR  RESULTANT  LOAD 

Figures  8  and  9  show  that  the  ADAM  data  fit  the  human  results  poorly.  The 
correlation  coefficient  for  the  X-Band  45*  line  is  low,  causing  it  to  have 
larger  confidence  bands  than  that  for  the  X-Band  90"  harness. 
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TABLE  9.  TIME-TO-PEAK  HORIZCKIAL  ANCHOR  RESULTANT  LOAD 


HUMAN 

X-Band  90® 

X-Band  45® 

X  +  2S 

89.4  msec 

93.3  msec 

X 

83.1  msec 

86.9  msec 

X  -  2S 

76.8  msec 

80.5  msec 

Small  ADAM 

85.0  msec 

77.0  msec 

Large  ADAM 

95.0  msec 

87.0  msec 

The  small  ADAM  shows  a  good  fit  with  the  human  data  for  the  X-Band  90” 
harness  and  a  poor  fit  for  the  X-Band  45®  harness.  The  reverse  is  true  for 
the  large  ADAM.  The  large  ADAM  response  in  the  X-Band  90®  may  be  slowed  by 
the  tubes  of  the  harness  attachment  pressing  into  its  sides.  In  the  X-Band 
45®  harness,  the  slack  in  the  vertical  anchor  may  have  had  a  larger  effect 
on  the  small  ADAM  than  the  large  ADAM. 

Though  the  head  accelerations  are  too  high  aiid  the  hip  emchor  forces  too 
low,  overall  the  ADAM  data  match  the  hunan  data  well.  Two  cautionary  notes 
are  required.  First,  the  conclusions  are  drawn  from  a  single  test  of  each 
ADAM  with  each  harness,  so  it  is  unclear  if  the  ADAM  test  results  are 
representative  of  average  response.  Second,  for  those  items  which  show  a 
poor  match  between  ADAM  and  human  data,  it  is  not  clear  how  much  of  the 
difference  in  response  is  due  to  differences  in  the  test  setup  rather  than 
differences  between  ADAM  emd  humeui  response. 

Accuracy  of  ADAM  Instrumentation 

decom/ram 

Wilcoxon  Signed  Rank  tests  were  performed  in  order  to  conpare  the  ADAM  RAM 
euid  DECOM  systems.  These  tests  used  differences  between  the  paired  data  of 
the  two  systems  to  test  for  differences  between  the  means.  The  vari£d3les 
tested  were  peak  magnitude  and  tiroe-to-peak  for  the  nine  "critical 
channels".  NO  significauit  differences  were  found  between  any  of  the  BAM 
and  DECOM  data  in  either  the  small  or  the  large  ADAM  (a  ■■  0.05). 

Small  ADAM  RAM 

Small  ADAM  peak  magnitude  and  time-to-peak  offset-adjusted  data  are  shown 
in  tables  10-13  for  both  the  RAM  and  ADACS  systems.  All  data  are  n-I 
unless  the  G-level  is  followed  by  (2),  indicating  the  data  is  the  mean  for 
n»2.  RAM  data  deviating  more  than  +  5%  from  the  ADACS  data  are  followed  by 
an  asterisk,  with  the  percentage  of  the  data  deviations  summarized  in  Table 
14.  Only  the  RAM  Head  Y  Acceleration,  Head  Z  Acceleration,  and  Neck  Y 
Force  data  (-fOy),  and  the  Head  X  Acceleration  and  Neck  X  Force  data  (-Gx), 
demonstrated  consistent  accuracy  in  the  peak  magnitude  measurements.  The 
RAM  time-to-peak  data,  however,  was  consistently  close  to  the  ADACS  data  on 
all  8  channels,  with  the  exception  of  the  Lumtor  Y  Force  (-tCy). 


S  ■ 


CHANNEL  (+Gy) 

HEAD  y  ACCEL  (' 

HEAD  Z  ACCEL  < 

CHEST  Y  ACCEL 

,  i 

“  ( 

LUMBAR  Y  ACCE’ 

•  V 

NECK  Y  FORCE 

j  ' 

NECK  Z  FORCE 

.  .  ' 

LUMBAR  Y  FORI 

,}■  '  * 

•  .  i  ’ 

LUMBAR  Y  FOR' 

.  '  ■V20.5* 

NECK  MX  TORC 

/ 28/686* 

HEAD  Y  ACCF 

119/121 

HEAD  Z  ACCE' 

,)‘i/-'o 

88/89 

CHEST  Y  ACCi 

■  .! 

62/64 

77/79 

LUMBAR  Y  Af '  i 

62/63 

61/62 

NECK  Y  FORCE  (FIS) 

:,3y/i32* 

129/128 

120/119 

NECK  Z  FORCE  (MS) 

127/124 

124/127 

118/116 

LUMBAR  y  FORCE  (MS) 

125/126 

119/118 

71/72 

LUMBAR  Y  FORCE  (-MS) 

64/65 

52/39* 

61/68* 

NECK  MX  TORQ  (MS) 

144/150 

127/129 

116/116 

*RAM  data  deviating  more  than  +  5% 

from  ADACS  data 

TABLE  11 

SMALL  ADAM  ADACS/RAM  -fOy  DATA 

X-BAND  90»  HARNESS 

CHANNEL  (+Gy) 

8G 

IIG 

14G 

HEAD  Y  ACCEL  (G) 

14.5/14.7 

25.0/24.9 

34.2/34.4 

HEAD  Z  ACCEL  (-G) 

15.3/16.4* 

25.3/25.4 

37.3/36.8 

,  CHEST  Y  ACCEL  (G) 

17.1/16.1* 

24.8/23.1* 

29.0/28.5 

LUMBAR  Y  ACCEL  (G) 

23.3/25.3* 

36.3/39.6* 

36.8/39.1* 

NECK  Y  FORCE  (-LB) 

117/174 

189/195 

246/256 

NECK  Z  FORCE  (LB) 

161/181* 

368/389* 

491/474 

LUMBAR  Y  FORCE  (-LB) 

1719/908* 

2177/1164* 

1652/944* 

NECK  MX  TORQ  (LB*IN) 

268/429* 

628/652 

824/797 

• 

HET  Y  ACCEL  (  MS ) 

129/135 

125/126 

118/119 

HEA  '  T.  ACCEL  (MS 

92/95 

90/91 

89/91 

CHEF-  Y  ACCEL  (MS) 

79/79 

78/79 

71/73 

LUl';-  :  R  Y  ACCEL  (MS) 

73/76 

60/61 

53/55 

NECK  Y  FORCE  (MS) 

130/133 

125/126 

115/116 

NECK  Z  FORCE  (MS) 

93/94 

123/3,11* 

116/116 

,  LUMBAR  Y  FORCE  (MS) 

69/72 

59/60 

49/51 

NECK  MX  TORQ  (MS) 

136/135 

126A21* 

115/118, 

data  deviating  more  than  ±  5%  from  ADACS  data 


TABLE  12 

SMALL  ADAM  ADACS/RAM  -Gx  DATA 
X-BAND  45*  HARNESS 


CHANNEL  (-Gx) 

lOG 

20G  (2) 

30G 

40G 

HEAD  X  ACCEL  (-G) 

18.8/18.4 

45.5/46.2 

62.4/61.9 

93.0/94.2 

HEAD  Z  ACCEL  (-G) 

8. 8/8.1* 

24.0/24.5 

47.5/51.0* 

72.9/74.7. 

CHEST  X  ACCEL  (-G) 

15.1/15.5 

29.6/30.6 

50.0/60.3* 

61.8/60.3 

LUMBAR  X  ACCEL  (-G) 

13.6/13.8 

36.9/38.5 

55.5/61.7* 

74.7/84.4* 

NECK  X  FORCE  (LB) 

164/157 

411/398 

562/559 

866/833 

NECK  Z  FORCE  (LB) 

54.5/63.1* 

188/207* 

403/450* 

622/660* 

LUMBAR  X  FORCE  (-LB) 

72.6/147* 

249/227* 

586/559 

1127/1 il9 

NECK  MY  TORQ  (LB*IN) 

147/'139* 

381/358* 

703/616* 

834/808 

HEAD  X  ACCEL  (MS) 

103/104 

84/85 

72/74 

66/68 

HEAD  Z  ACCEL  (MS 

84/81 

71/73 

74/75 

55,^7 

OffiST  X  ACCEL  (MS) 

68/69 

54/56 

46/46 

41/42 

LUMBAR  X  ACCEL  (MS) 

72/73 

58/59 

46/47 

NECK  X  FORCE  (MS) 

104/102 

83/83 

72/72 

65/68 

NECK  Z  FORCE  (MS) 

253/87* 

94/96 

76/76 

67/73* 

LUMBAR  X  FORCE  (MS) 

93/90 

71/70 

NECK  MY  TORQ  (MS) 

95/95 

77/77 

65/65 

60/62 

*RAM  data  deviating 

more  than  + 

5%  from  ADACS  data 

Table  15  shows  the  results  of  Wilcoxon  Signed  Rank  tests  comparing 
the  small  ADAM  RAM  and  ADACS  data,  with  levels  of  statistical  significance 
in  parentheses.  Significant  differences  between  5%  and  10%  were  present 
between  the  RAM  end  ADACS  in  the  peak  magnitude  of  the  Lumbar  Y 
Acceleration  and  Neck  Y  Force  data  {+<3y),  and  in  the  Chest  X  and  Lumbar  X 
Acceleration  data  (-Gx).  The  peak  magnitude  of  the  Lumbar  Y  Force  data 
(+Gy)  showed  a  large  difference  between  the  two  systems  (-45%),  although 
not  enough  data  were  present  to  infer  statistical  significance.  In  the 
time-to-peak  measurements,  only  the  RAM  Neck  Z  Force  data  (-Gx)  deviated 
more  than  5%  from  the  ADACS  data. 

Graphical  comparisons  of  small  ADAM  RAM  and  ADACS  peak  magnitude  mean  data 
as  a  function  of  carriage  (sled) . acceleration  level  are  shown  in  Figures  10 
and  11.  The  data  were  obtained  by  averaging  measurements  from  the  X-Beuid 
45®  and  X-Band  90*  harness  tests.  Large  deviations  between  the  two  systems 
can  be  observed  in  the  Lumbar  Y  Acceleration,  Neck  Y  Force,  Lumbar  Y  Force, 
and  Neck  MX  Tcrque  +Gy  plots.  The  -Gx  BAM  curves,  however,  appear  to  match 
the  ADACS  curves  fairly  w^ll  for  all  eight  channels,  with  the  exception  of 
the  Chest  X  Acceleration  and  Lumbar  X  Acceleration  data  at  45  G. 

The  general  shape  of  the  small  ADAM  dynamic  response  plots  in  both  the  +Gy 
and  -Gx  tests  appeared  to  match  the  shape  of  the  corresponding  ADACS  plots 
closely.  Most  of  the  significant  differences  between  the  ADAM  and  ADACS 
peak  magnitude  listed  in  tables  10-13  occurred  during  tests  where  a  rela¬ 
tively  fast  rise  or  fall  time  was  present  in  the  dynamic  response.  One 
possible  explanation  for  the  differences  is  in  the  different  types  of 
filtering  in  the  two  systems.  The  ADACS  system  consists  of  a  low-pass 
four-pole  120  Hz  Butterworth  filter  while  both  ADAHs  employ  low-pass 
eight-polfs  200  Hz  Butterworth  filters.  Another  possible  reason  for  the 
differences  is  that  while  the  two  systems  both  sampled  data  at  1000 
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sanples/sec  on  all  channels,  the  sanpling  time  was  not  fully  synchronized 
between  the  two  systems.  Also,  the  resolution  of  the  AEAM  A/D  conversion 
employed  only  8  bits  as  compared  to  11  bits  for  the  ADACS  system.  The 
significant  differences  in  the  time-to-peak  data,  however,  did  not  appear 
to  be  due  to  any  differences  between  the  two  systems  in  measuring  time-to- 
peak,  but  usxially  resulted  when  slight  variations  between  the  response  plot 
shapes  as  discussed  above,  caused  the  two  systems  to  read  different  peaks 
as  maximum. 


TABLE  13 

SHALL  ADAM  ADACS/RAM  -Gx  DATA 
X-BAND  90"  HARNESS 


CHANNEL  (-Gx) 

lOG  (2) 

20G  (2) 

30G  (2) 

HEAD  X  ACCEL  (-G) 

18.8/19.4 

41.7/40.9 

75.5/75.7 

HEAD  Z  ACCEL  (-G) 

8.3/10.6* 

25.4/25.4 

51.2/51.9 

CHEST  X  ACCEL  (-G) 

13.3/14.3* 

29.8/30.1 

40.7/40.7 

LUMBAR  X  ACCEL  (-G) 

14.7/15.3 

39.5/40.6 

57.4/58.5 

NECK  X  FORCE  (LB) 

160/174* 

370/355 

711/696 

NECK  Z  PC»CE  (LB) 

164/170 

448/418* 

LUMBAR  X  FORCE  (-LB) 

69.0/76.7* 

445/463 

1015/967 

NECK  MY  TORQ  (LB* IN) 

145/123* 

147/139* 

344/336 

- 

HEAD  X  ACCEL  (MS) 

104/105 

84/85 

,  75/76 

HEAD  Z  ACCEL  (MS 

157/240* 

82/83 

61/62 

CHEST  X  ACCEL  (MS) 

71/71 

54/54 

46/48 

LUMBAR  X  ACCEL  (MS) 

78/79 

57/58 

50/51 

NECK  X  FORCE  (MS) 

104/103 

84/86 

75/76 

NECK  Z  FORCE  (NS) 

98/99 

81/82 

LUMBAR  X  FORCE  (MS) 

94/89* 

85/84 

77/78 

NECK  MY  TORQ  (MS) 

96/97 

89/90 

71/71 

CHATtJEL  (-Gx) 

40G 

45G 

HEAD  X  ACCEL  (-G) 

82.2/83.7 

120/122 

HEAD  Z  ACCEL  (-G) 

64.9/62.2 

96.0/85.6* 

CHEST  X  ACCEL  (-G) 

50.4/51.1 

67.7/92.2* 

LUMBAR  X  ACCEL  (-G) 

73.2/76.3 

87.8/97.4* 

NECK  X  FORCE  (LB) 

790/771 

1141/1136 

NECK  Z  FORCE  (LB) 

609/597 

953/937 

LUMBAR  X  FORCE  (-L8) 

435/399 

2191/2147 

' 

NECK  MY  TCWQ  (LB*IN) 

388/370 

722/785* 

HEAD  X  ACCEL  (MS) 

71/72 

65/66 

HEAD  Z  ACCEL  (MS 

58/58 

54/55 

CHEST  X  ACCEL  (MS) 

76/76 

41/42 

LUMBAR  X  ACCEL  (MS) 

46/48 

40/42 

NECK  X  FORCE  (MS) 

71/72 

65/66, 

NECK  Z  FORCE  (MS) 

76/78 

.  68/69 

LUMBAR  X  FORCE  (MS) 

73/70 

67/69 

NECK  ,MY  TORO  (MS) 

67/68 

62/63 

*RAM  data  deviating  more  than  ±  5% 

from  ABACS 

TABLE  14 

PERCENT  SMALL  ADAM  RAM  DATA 
WITHIN  5%  OF  ADACS  DATA 


CHANNEL  (+Gy) 

PEAK  MAG  TIME-TO-PEAK 

HEAD  Y  ACCEL 

100% 

100% 

HEAD  Z  ACCEL 

83% 

100% 

CHEST  Y  ACCEL 

50% 

100% 

LUMBAR,  Y  ACCEL 

0% 

100% 

NECK  Y  FORCE 

100% 

83% 

NECK  Z  FORCE 

50% 

83% 

LUMBAR  Y  FORCE 

17% 

67% 

NECK  MX  TORQUE 

67% 

83% 

CHANNEL  (-Gx) 

HEAD  X  ACCEL 

100% 

100% 

HEAD  Z  ACCEL 

56% 

89% 

CHEST  X  ACCEL 

67% 

100% 

LUMBAR  X  ACCEL 

67% 

100% 

NECK  X  FORCE 

89% 

100% 

NECK  Z  FORCE 

38% 

75% 

LUMBAR  X  FORCE 

67% 

89% 

NECK  MY  TORQUE 

33% 

100% 

WILCOXON  SIGNED 

TABLE  15 

RANK  TEST  SUMMARIES  FOR 

SMALL  ADAM 

RAM  VS.  ADACS 

DATA 

CHANNEL  (+Gy) 

PEAK  MAG 

TlME-TO-PEAK 

HEAD  Y  ACCEL 

-0.4%  (NSD) 

+1.6% 

(.10) 

HEAD  Z  ACCEL 

+1.1%  (NSD) 

+2.0% 

(.10) 

CHEST  Y  ACCEL 

-2.0%  (NSD) 

+1.9% 

(NSD) 

LUMBAR  Y  ACCEL 

+9.5%  (.10) 

+2.6% 

(.10) 

NECK  Y  FORCE 

+9.5%  (.10) 

0.0% 

(NSD) 

NECK  Z  FORCE 

-0.6%  (NSD) 

-1.7% 

LUMBAR  Y  FORCE 

-45.4%  - 

-1.0% 

.  — 

NECK  MX  TORQUE 

+3.1%  (NSD) 

+0.0% 

— 

CHANNEL  (-Gx) 

HEAD  X  ACCEL 

+0.7%  (NSD) 

+1.6% 

(.05) 

HEAD  Z  ACCEL 

+0.5%  (NSD) 

♦16.0% 

(.05) 

CHEST  X  ACCEL 

+8.3%  (.05) 

+1.7% 

(.05) 

LUMBAR  X  ACCEL 

+7.4%  (.05) 

+2.9% 

(.05) 

NECK  X  FORCE 

-2.0%  (.05) 

-0.7% 

(NSD) 

NECK  Z  FORCE 

+1.1%  (NSD) 

-14.2% 

(NSD) 

LIXIBAR  X  FORCE 

-1.7%  (NSD) 

-0.7% 

(NSD) 

NECK  MY  TORQUE 

-3.2%  (.10) 

♦1.1% 

(.05) 

Large  ADAM  RAM 

Large  ADAH  peak  magnitude  and  time>to-peak  data  are  shown  in  tables.  16-19 
for  both  the  RAN  and  ADACS  systems,  with  the  percentage  of  RAH  data  within 


SMALL  ADAM,  -fCY 


CHEST  Y  PEAK  ACCEL  (G) 


NECK  Y  PEAK  FORCE  (LB) 


LUMBAR  Y  PEAK  FORCE  (LB) 


2500  -1 

2100  - 

A — 6  adacs 

□  •••D  RAM 

1700  - 

1300  - 

X/ 

900  J 

1  1  1  1 

NECK  Z  PEAK  FORCE  (LB)  NECK  MX  PEAK  TORQUE  (IN-LB) 


5  B  11  14  17  5  8  11  14  17 

SLED  ACCELERATION  LEVEL  (G) 

FIGURE  10.  SMALL  ADAM  +Gy  DYNAMIC  RESPONSES  VS.  CARRIAGE  ACCELERATION 
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SMALL  ADAM,  -GX 


HEAD  Z  PEAK  ACCEL  (G) 


LUMBAR  X  PEAK  ACCEL 


LUMBAR  X  PEAK  FORCE  (LB) 


0  10  20  30  40  50  0  10  20  30  40  50 

SLEO  ACCELERATION  LEVEL  (C) 


FIGURE  11.  SMALL  ADAM  -Gx  DYNAMIC  RESPONSES  VS.  CARRIAGE  ACCELERATION 
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5%  of  the  ADACS  data  summarized  in  Table  20.  The  RAM  system  was  consistently 
accurate  in  measuring  the  +Gy  peak  magnitude  data  in  all  8  channels  with  the 
exception  of  the  Lumbar  Y  Force.  The  RAM  peak  magnitude  data  in  the  -Gx  tests, 
however,  were  consistently  close  to  the  ADACS  data  in  only  the  Head  X 
Acceleration,  Lumbar  X  Force,  cind  Neck  X  Force  channels.  The  Neck  Z  Force  data 
was  particularly  inaccurate,  with  none  of  the  measured, RAM  data  occuring  within 
5%  of  the  ADACS  data.  As  in  the  small  ADAM,  the  large  ADAM  RAM  time-to-peak 
data  were  fairly  close  to  the  corresponding  ADACS  data  in  all  channels,  with 
the  exception  of  the  Lumbar  Y  Force  (+Gy)  auid  the  Neck  Z  Force  (-Gx). 

Table  21  shows  the  results  of  Wilcoxdn  Signed  Rank  tests  comparing  the  mean  of 
the  large  ADAM  RAM  and  ADACS  data,  with  levels  of  statistical  significance  in 
parentheses.  No  significant  differences  greater  than  5%  were  present  between 
the  RAM  and  ADACS  in  any  of  the  +Gy  data.  Significant  differences  between  5% 
and  10%,  however,  were  present  in  the  -Gx  peak  magnitude  of  the  Chest  X 
Acceleration,  Lumbar  X  Acceleration,  and  Neck  NY  Torque  data.  In  the 
time-to-peak  measurements,  no  RAM  data  deviated  more  than  5%  from  the 
corresponding  ADACS  data. 

Graphical  comparisons  of  large  ADAM  RAM  eund  ADACS  peak  magnitude  mecun  data  as  a 
function  of  carriage  (sled)  acceleration  level  are  shown  in  Figures  12  cuid  13. 
The  RAM  data  curves  appear  to  fit  the  ADACS  curves  fairly  closely  for  both  the 
+Gy  and  the  -Gx  data  in  all  8  channels,  with  the  exception  of  the  Lumbar  Y  Force 
(+Gy),  Chest  X  Acceleration  (-Gx),  and  Lumbar  X  Acceleration  (-Gx)  curves,  vrfiich 
all  tend  to  show  somevAiat  larger  RAM  values  at  the  higher  G-levels; 

As  was  the  case  with  the  small  ADAM,  the  general  shapes  of  the  large  ADAM 
response  plots  in  both  the  4Gy  and  -Gx  tests  appear  to  closely  match  the  ADACS. 
Also,  the  significant  differences  between  the  ADAM  and  ADACS  peak  magnitude  and 
time-to-peak  listed  in  teibles  16-19  usually  occurred  during  tests  where  a  fast 
rise  or  fall  time  was  present  in  the  response  data. 


TABLE  16 

LARGE  ADAM  ADACS/RAN  -fGy  DATA 
X-BAND  450  HARNESS 


CHANNEL  (+Gy) 

8G 

IIG 

14G 

HEAD  Y  ACCEL  (G) 

16.0/15.7 

22.8/22.3 

27.6/28.1 

HEAD  Z  ACCEL  (-G) 

20.0/19.8 

34.4/33.3 

49.4/49.1 

CHEST  Y  ACCEL  (G) 

18.5/18.9 

26.2/26.4 

29.7/29.3 

LUMBAR  Y  ACCEL  (G) 

22.4/22.2 

34.7/35.3 

45.1/44.9 

NECK  Y  FORCE  (-LB) 

176/172 

255/239* 

335/344 

NECK  Z  fORCE  (LB) 

200/193  ' 

361/366 

522/519 

LUMBAR  Y  FORCE  (-LB) 

84.8/90.5* 

169/162 

320/349* 

NECK  MX  TORQ  (LB*IN) 

562/569 

773/750 

973/956 

' 

HEAD  Y  ACCEL  (MS) 

127/128 

127/127 

117/120 

HEAD  Z  ACCEL  (MS) 

105/106 

99/100 

91/92 

CHEST  Y  ACCEL  (MS) 

97/101 

89/91 

80/79 

LUMBAR  Y  ACCEL  (MS) 

77/78 

72/72* 

63/64 

fJECK  Y  FORCE  (MS) 

130/122* 

123/119 

116A18 

NECK  Z  FORCE  (MS) 

105/103 

100/99 

92/92 

LUMBAR  Y  FORCE  (MS) 

69/64* 

66/64 

59/61 

NECK  MX  TORQ  (NS) 

125/127 

117/117 

120/121 

*RAM  data  deviating  more  than  +  5%  from  ADACS  data 
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TABLE  17 

LARGE  ADAM  ADACS/RAM  +Gy  DATA 
X-BAND  90“  HARNESS 


CHANNEL  (+Gy) 

8G 

IIG 

14G 

HEAD  Y  ACCEL  (G) 

17.4/17.5 

21.1/21.1 

24.1/24.3 

HEAD  Z  ACCEL  (-G) 

23.5/22.9 

36.0/36.0 

40.4/39.3 

CHEST  Y  ACCEL  (G) 

17.6/17.5 

27.3/27.3 

28.4/28.3 

LUMBAR  Y  ACCEL  (G) 

17.9/18.1 

22.9/22.6 

36.1/36.6 

NECK  Y  FORCE  (-LB) 

186/193 

253/257 

285/278 

NECK  2  FORCE  (LB) 

242/246 

343/334 

404/423 

LUMBAR  Y  FORCE  (-LB) 

261/266 

529/523 

373/392* 

NECK  MX  TORQ  (LB* IN) 

588/595 

721/725 

800/801 

HEAD  Y  ACCEL  (MS) 

139A41 

122/122 

118/119 

HEAD  Z  ACCEL  (MS 

105/105 

97/98 

91/92 

CHEST  Y  ACCEL  (MS) 

85/86 

78/79 

79/78 

LUMBAR  Y  ACCEL  (MS) 

76/77 

63/65 

61/62 

NECK  Y  FORCE  (MS) 

131/127 

120/121 

116/115 

NECK  Z  FORCE  (MS) 

106/105 

96/95 

91/91 

LUMBAR  Y  FORCE  (MS) 

72/70 

67/61* 

59/60 

NECK  MX  TORQ  (MS) 

136/138 

125/126 

il3/114 

*RAM  data  deviating  more  than  + 

5%  from  ADACS  data 

TABLE  18 

LARGE  ADAM  ADACS/RAM  -Gx  DATA 

X 

-BAND  45“  HARNESS 

CHANNEL  (-Gx) 

lOG 

20G 

30G 

HEAD  X  ACCEL  (-G) 

15.7/15.9 

45.4/45.5 

72.8/74.6 

HEAD  Z  ACCEL  (-G) 

4. 5/4. 6 

30.8/31.3 

59.3/62.6* 

CHEST  X  ACCEL  (-G) 

12.8/13.4 

36.0/38.0* 

42.9/44.6 

LUMBAR  X  ACCEL  (-G) 

13.5/13.9 

27.9/27.5 

61.8/66.9* 

NECK  X  FORCE  (LB) 

153/154 

460/434* 

697/697 

NECK  Z  FORCE  (LE) 

55.7/63.7* 

254/178* 

385/424* 

LUMBAR  X  FORCE  (-LB) 

193/187 

932/910 

1485/1445 

NECK  MY  TORQ  (LB*IN) 

234/225 

449/565* 

824/829 

HEAD  X  ACCEL  (MS) 

102/106 

88/88 

78/80 

HEAD  Z  ACCEL  (MS 

96/99 

70/71 

64/66 

CHEST  X  ACCEL  (MS) 

80/77 

69/70 

50/65* 

LUMBAR  X  ACCEL  (MS) 

78/80 

75/58* 

49/51 

NECK  X  FORCE  (MS) 

102/105 

87/88 

77/80 

NECK  2  FORCE  (MS) 

241/237 

70/101* 

87/66* 

LUMBAR  X  FORCE  (MS) 

104/104 

85/86 

76/76 

NECK  MY, TORQ  (MS) 

95/96 

82/85 

72/73 

*RAN  data  deviating  more  than  +  5%  from  ADACS  data 
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TABLE  19 

LARGE  ADAM  ADACS/RAM  -Gx  DATA 
X-BAND  90“  HARNESS 


CHANNEL  (-Gx) 

lOG 

20G  30G  (2) 

HEAD  X  ACCEL  (-G) 

16.5/16.1 

52.1/52.0 

79.3/77.5 

HEAD  Z  ACCEL  (-G) 

6. 4/6.0* 

61.1/54.5* 

CHEST  X  ACCEL  (-G) 

13.3/13.7 

51.3/55.7* 

LUMBAR  X  ACCEL  (-G) 

13.9/13.3 

30.3/30.4 

44.0/44.0 

NECK  X  FORCE  (LB) 

164/169 

511/510 

778/770 

NECK  Z  FORCE  (LB) 

77/64* 

266/292* 

462/337* 

LUMBAR  X  FORCE  (-LB) 

121/109* 

1208/1207 

2091/2051 

NECK  MY  TORQ  (LB* IN) 

164/180* 

609/626 

915/959 

[ 

HEAD  X  ACCEL  (MS) 

105/103 

88/89 

78/79  1 

HEAD  Z  ACCEL  (MS 

94/95 

66/68 

CHEST  X  ACCEL  (MS) 

91/93 

61/62  1 

LUMBAR  X  ACCEL  (MS) 

76/75 

58/59 

58/60 

NECK  X  FORCE  (MS) 

111/112 

88/89 

79/80 

NECK  Z  FORCE  (MS) 

243/242 

75/76 

62/90* 

LUMBAR  X  FORCE  (MS) 

100/101 

90/92 

78/79 

NECK  MY  TORQ  (MS) 

110/111 

83/85 

73/75 

CHANNEL  (-Gx) 

40G  (2) 

45G 

HEAD  X  ACCEL  (-G) 

100/98.8 

117/109* 

HEAD  Z  ACCEL  (-G) 

103/97.4* 

109/97.5* 

CHEST  X  ACCEL  (-G) 

63.5/71.4* 

71.2/77.8* 

. 

LUMBAR  X  ACCEL  (-G) 

96.4/108* 

98.4/109* 

NECK  X  FORCE  (LB) 

984/956 

1169/1087* 

' 

NECK  Z  FORCE  (LB) 

786/746* 

’  '  , 

LUMBAR  X  FORCE  (-LB) 

2793/2749 

3943/3828 

NECK  MY  TORQ  (LB*IN) 

1443/1511 

1609/1757* 

HEAD  X  ACCEL  (MS) 

74/76 

70/70 

HEAD  Z  ACCEL  (MS 

68/76* 

72/73 

CHEST  X  ACCEL  (MS) 

57/58 

52/54 

LUMBAR  X  ACCEL  (MS) 

44/45 

41/43 

NECK  X  FORCE  (MS) 

74/73 

70/71 

NECK  Z  FORCE  (MS) 

72/73 

LUMBAR  X  FORCE  (MS) 

74/75 

NECK  MY  TORQ  (MS) 

69/70 

65/67 

*RAM  data  deviating  more  than  5%  from  ABACS  data 
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TABLE  20 

PERCENT  LARGE  ADAM  RAM  DATA 
WITHIN  5%  OF  ADACS  DATA 


CHANNEL  (+Gy) 

PEAK  MAG 

TIME-TO-PEAK 

HEAD  Y  ACCEL 

100% 

100% 

HEAD  Z  ACCEL 

100% 

100% 

CHEST  Y  ACCEL 

100% 

100% 

LUMBAR  Y  ACCEL 

100% 

83% 

NECK  Y  FORCE 

83% 

83% 

NECK  Z  FORCE 

100% 

100% 

LUMBAR  Y  FORCE 

50% 

67% 

NECK  MX  TORQUE 

100% 

100% 

CHANNEL,  (-Gx) 

HEAD  X  ACCEL 

88% 

100% 

HEAD  Z  ACCEL 

29% 

86% 

CHEST  X  ACCEL 

43% 

86% 

LUMBAR  X  ACCEL 

63% 

88% 

NECK  X  FORCE 

75% 

100% 

NECK  Z  FORCE 

0% 

57% 

LUMBAR  X  FORCE 

88% 

.  100% 

NECK  MX  TORQUE 

63% 

100% 

■  TABLE  21 

<1  WILCOX(»I  SIGNED  RANK  TEST  SUMMARIES  FOR 

M  LARGE  ADAM  RAM  VS.  ADACS  DATA 


CHANNEL  (+GY) 

PEAK 

MAG 

TIME-TO-PEAK 

HEAD  Y  ACCEL 

0.0% 

(NSD) 

+0.8% 

HEAD  Z  ACCEL 

-1.5% 

(.10) 

+0.8% 

(.10). 

CHEST  Y  ACCEL 

0.0% 

(NSD) 

+1.2% 

(NSD) 

LUMBAR  Y  ACCEL 

0.0% 

(NSD) 

+1.5% 

(.10) 

NECK  Y  FORCE 

-0.4% 

(NSD) 

-2.4% 

(NSD) 

NECK  Z  FORCE 

+0.6% 

(NSD) 

-0.8% 

LUMBAR  Y  FORCE 

+2.8% 

(NSD) 

-0.5% 

(NSD) 

NECK  MX  TORQUE 

-0.4% 

(NSD) 

+0.8% 

(.10) 

CHANNEL  (-Gx) 

HEAD  X  ACCEL 

-1.8% 

(.10) 

+1.3% 

(.10) 

HEAD  Z  ACCEL 

-5.5% 

(NSD) 

+0.3% 

(.10) 

CHEST  X  ACCEL 

+8.9% 

(.05) 

+3.4% 

(NSD) 

LUMBAR  X  ACCEL 

+7.0% 

(.10) 

-0.5% 

(NSD) 

NECK  X  FORCE 

-2.6% 

(.05) 

+1.3% 

(.05) 

NECK  Z  FORCE 

-6.5% 

(NSD) 

-0.7% 

(NSD) 

LUMBAR  X  FORCE 

-2.0% 

(.05) 

+0.7% 

(.10) 

NECK  MY  TORQUE 

+5.8% 

(.05) 

+2.0% 

(.05) 
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— A  AOACS 


LARGE  ADAM, 

(G)  CHEST  Y  PEAK  ACCEL  (G) 


HEAD  Z  PEAK  ACCEL  (G) 


* — 6  AOACS 


LUMBAR  Y  PEAK  ACCEL  (G) 


NECK  Y  PEAK  FORCE  (LB) 
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4UU  ' 
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° — “  AOACS 
Q---P  RAM 
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FIGURE  12.  LARGE  ADAM  +Gy  DYNAMIC  RESPONSES  VS.  CARRIAGE  ACCELERATION 
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Ten^rature  measurement 


Wilcoxon  Signed  Rank  tests  were  performed  to  con^jare  the  ADAM  RAM  internal 
peak  temperature  measurements  with  those  of  the  ADACS,  and  are  suitanarized 
in  Table  22.  In  the  +Gy  tests,  the  RAM  temperature  was  significantly 
lower  in  both  the  small  ADAM  (-21%)  and  the  large  ADAM  (-22%)  than  the 
corresponding  ABACS  data.  In  the  -<3x  tests,  however,  the  RAM  temperature 
was  slightly  higher  than  the  ADACS  in  both  ADAMs,  although  the  differences 
were  not  statistically  significant.  The  large  difference  in  the  tenpera- 
ture  measurements  between  the  +Gy  and  the  -Gx  tests  was  due  to  the  addition 
of  ADAM  voltage  offsets  into  the  ADACS  calculations  prior  to  the  -Gx  tests. 
After  the  adjustments  were  made,  the  temperature  differences  between  the 
ADAM  and  the  ADACS  systems  in  the  -Gx  tests  were  reasonable  considering  the 
relatively  low  resolution  (3.9®  C  /  bit)  of  the  ADAM  temperature 
measurement  system. 


TABLE  22 

WILCOXCN  SIGNED  RANK  TEST  SUMMARIES  FOR  ADACS  VS 
RAM  PEAK  TEMPERATURE  COMPARISONS  (a  »  0.05) 


+Gy 

ADACS 

RAM 

%  CHANGE 

SMALL  ADAM 

126®  C 

u 

o 

o 

o 

-21% 

LARGE  ADAM 

108®  C 

84.5®  C 

-22% 

-Gx 

SMALL  ADAM 

77.1®  C 

80.7®  C 

NSD 

LARGE  ADAM 

81.8®  C 

87.8®  C 

NSD 

Extraneous  data 

Excessive  nqise  was  first  observed  on  several  small  ADAM  channels  after  the 
initial  small  ADAM  test.  .  Tc  prevent  recurrence  of  the  noise,  .01  uf 
capacitors  were  installed  in  the  noisy  small  ADAM  chemnel  lines.  These 
were  not  entirely  effective  since  the  noise  continued  to  a  lesser  extent 
throughout  the  small  as  well  as  the  large  ADAM  tests.  Table  23  lists  the 
ADAM  channels  with  the  highest  observable  noise  levels  along  with  the 
criteria  for  designating  those  channels  as  such.  Small  ADAM  test  3484  was 
not  included  since  the  capacitive  filters  were  not  installed  until  after 
this  test.  Note  that  even  with  the  filters,  more  noisy  channels  were 
present  in  the  small  ADAM  tests  (17)  than  in  the  large  ADAM  tests  (8).  The 
noise  was  not  randomly  distributed  among  all  the  channels  in  either  ADAM 
but  instead  tended  to  recur  in  the  same  relatively  small  number  of 
channels.  The  occurrence  of  the  noise  appeared  to  be  unrelated  to  inpact 
since  it  was  apt  to  occur  at  any  time  before,  during,  or  after  the 
acceleration  inpilse.  Since  the  ADACS  system,  which  had  its  input  lines 
tapped  directly  from  the  ADAM  sensors,  showed  little  or  no  noise  throughout 
the  tests,  defective  sensors  and/or  high  anplitude  external  noise  would 
appear  to  be  unlikely  causes.  Mso  unlikely  to  have  contributed  to  the 
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noise  levels  were  defects  in  the  electronic  signal  conditioning,  since  this 
network  is  essentially  the  same  for  all  channels  (the  low-level  channels  as 
a  group,  however,  do  require  more  arqslification  them  the  high-level 
channels).  A  more  likely  cause  would  be  loose,  partially  broken,  or 
improperly  shielded  internal  wires  and  faulty  connections.  Additional  ADAM 
design  work  may  be  needed  to  either  eliminate  the  cause  of  the  noise  or 
increase  the  effectiveness  of  the  channel  filtering. 


TABLE  23 

SUMMARY  OF  DATA  NOISE 


SMALL  ADAM 


CHANNEL 

NO.  OF  NOISY 
DATA 

X-LUMBAR  ACCEL 

3 

Y-LUMBAR  ACCEL 

1 

LEFT  LOWER  LEG 
TORQUE  NEG 

2 

Y-LUMBAR  MOMENT 

4 

RT  STERN  ELEV 

4 

RT  HIP  SUPINE 
ABD/ADD 

3 

TOTAL 

17 

LARGE  ADAM 


CHANNEL 

NO.  OF  NOISY 
DATA 

Z-CHEST  ACCEL 

3 

Y-LUMBAR  ACCEL 

2 

Y-CHEST  ACCEL 

1 

X-CHEST  ACCEL 

I 

LEFT  LOWER  LEG 
TORQUE  NEG 

1 

TOTAL 

8 

CRITERIA  FOR  DESIGNATKXJ  OF  NOISY  DATA 


ACCELEROMETER;  NOISE  LEVEL  >  4  G 
LOAD  CELL:  NOISE  LEVEL  >  500  LB-IN 

POSITION  SENSOR;  NOISE  LEVEL  >8® 

High  eunplitude  spikes  were  present  in  much  of  the  ADAM  test  data,  usually 
occurring  after  itaximura  acceleration.  The  spikes  were  either  single  or 
multiple  and  most  were  of  negative  polarity.  Unlike  the  occurrences  of 
noise,  the  spikes  were  present  in  itany  different  channels  (16'  in  the  large 
ADAM  and  7  in  the  small  ADAM).  Table  24  summarizes  the  occurrences  of 
spikes  in  both  ADAMs.  Many  more  spikes  occurred  in  the  large  ADAH  (37) 
than  in  the  small  ADAM  (7)  and  many  more  were  present  in  the  DECOM  systems 
of  both  ADAMS  (38)  than  in  the  RAM  systems  (6).  The  spikes  presented 
problems  in  the  data  analysis.  Due  to  their  large  amplitude,  vdiich  was 
usually  larger  than  the  response  itself,  filtering  of  the  data  was 
required.  This  involved  accessing  the  response  files  emd  eliminating  the 
data  during  the  time  of  the  spike  for  each  affected  channel.  Also,  the 
scaling  of  the  "quick  look"  plots  was  disproportionate  to  the  response 
amplitude  since  the  entire  spike  had  to  be  included  in  the  plot.  The 
occurrence  of  the  spikes  after  maximum  acceleration  and  the  fact  that  86% 
occurred  in  the  DECCm  as  opposed  to  the  RAM  system  indicates  that  the 
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sou:  'it-  spikes  wes  probably  between  the  DECOTl  takeoff  connection  eund 
thf  ■ Possible  causes  could  be  faulty  wiring  between  the  DECX3M 
tai  -  0  vBiip  cable  connection  or  inproper  shielding  in  the  whip 

ca!:  ■  ■ 


TABLE  24 

SUMMARY  OF  DATA  SPIKES 


LARGE  ADAM 

SENSOR 

DEa»!  RAM 

DECOM  RAM 

ACCELEROMETER 
IrXk.n  CELL 
"OSITIW  SENSOR 

2  1 

3  0 

1  0 

5  0 

12  5 

15  0 

■ 

6  1 

32  5 

Reliability  of  ADAM  Instrumentation 


malfunc 
with  at  . 
details, 


•»re  summarized  in  Table  25.  For  the  small  ADAM,  4  tests 
n  of  the  tests  were  considered  ADAM  failures.  They 
•  11  G  'n  the  +<^  tests,  and  40  G  and  45  G  in  the  -Gx 
V  AQ.VM,  5  out  of  18,  or  27.8%  of  the  tests  were 

os.  They  occurred  at  -20  G  (2),  -30  G,  and  -40G  (2), 
.  '  A.11  the  failures  of  both  ADAMs  were  due  to 

•ctrical  instrumentation  and  data  collection  systems, 
identified,  as  hardware  related.  For  further 
Test  Narrative. 

TABLE  25 

SUr'iMARx  OF  ADAM  FAILURES 


TEST  NO. 

l—l 

PROBLEM 

CAUSE 

3484 

S 

+8  Gy 

NO  RAM  DATA 

MEMORY  BOARD  FAILURE 

3494 

S 

+11  Gy 

NO  RATVBECai  DATA 

DIGITAL  I/O  BOARD  FAILURE 

3499 

m 

-20  Gx 

Z-HEAD  ACCEL  CHANNEL 

DEFECTIVE  WIRE 

3505 

Dl 

-20  Gx 

X-CHEST  ACCEL  CHANNEL 

DEFECTIVE  WIRE 

3518 

B 

-30  Gx 

Z-NECK  FORCE  CHANNEL 

DEFECTIVE  WIRE 

3521 

B 

-40  Gx 

Z-NECK  FORCE  CHANNEL 

DEFECTIVE  WIRE 

3523 

s 

-40  Gx 

LARGE  SPIKE  IN  DATA 

UNDETERMINED 

3525 

■ 

-40  Gx 

Z-NECK  FORCE  CHANNEL 

DEFECTIVE  HEAD/MECK  LOAD 
CELL 

3526 

s  , 

-45  Gx 

NO  DECXM  DATA 

UNDETERMINED 
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In  tlie  SAall  ADA!  .  circ.  hoard  failures  occurred  during  tests  in  the 

memory  board  at  +8  '"'•y  and  the  digital  I/O  board  at  +11  Gy.  The  digital  I/O 

board  also  f  illed  '>i’':.ng  a  ijre-ts^t  at  -10  Gx.  In  the  large  ADAM,  a 
circuit  board  fai‘  ;"3  occurred  during  a  pre-test  in  the  CRIB  (Crest 
Interface  Board  i  at  -?.C  Gx. 

Throe  Iv'per.  jf  t’'-'r.i_;;cer3  were  employed  in  he  large  and  small  ADAMs. 

Th’’ 'e  ’vere  acc^lerome  ors  lead  cells,  and  p^sicion  sensors.  All  three 
types  perfci'ned  very  ?  .*1  i  Jrly,  with  only  two  r'-rerdid  instauices  of  failure. 
These  were  large  ALV^  «‘c  stemowravici'’.  ^  r oni'tion/retraction 
position  v.cfi:cr  after  a  l^-  'Of  test  and  uhe  JC’  '  hearf/neck  z-axis 

load  cci'*  after  a  -40  Gj"  t'  t  It  shai’d  a"  .sc-  ba  noted  that  in  large  ADAM 
tests  Mt  -30  Gx  and  -40  dx,  tho  v-nmijar  Mc-er  t  lozd  cell  was  saturated  due 

to  its  rated  value  of  +  .3300  it-  r  t*  ’.•'n  excesoxt  by  more  than  10%  during 

the  tests. 

Most  of  the  problems  associated  with  'Jefectiv  ADAM  test  data  were  due  to 
breaks  in  wires  auvi  faul.ty  ccniiectic.ns  to  internal  components,  especially 
transducers,  in  both  large  a*v!  small  A'lVS.  Table  26  gives  a  suitwnary  of  the 
combined  +G-y  and  -Gx  locations  for  fealty  wiring  and  connections.  The  main 
sources  of  these  problems  were  in  the  wiring  and  connections  to  the  knee 
load  cells  of  both  ADAMs.  th»’  pcsitxon  sensors  of  both  ADAMs,  auxJ  the 
accelerometers  of  the  la^ge  At-AM. 

TABLE  26 

StZ-iMiJtY  OF  FAULTY  WIRES/CCNNECTIONS 
SMALL  ADAM  LABC£  ADAM 


ACCELERONETERS 

5 

LOAD  CELLS,  KNEE 

7 

LOAD  CELLS,  OTHER 

2 

POSITION  SENSORS 

9 

TOTAL 

24 

ACCELEROMETERS 

0 

LOAD  CELLS,  KNEE 

12 

LOAD  CELLS,  OTHER 

2 

POSITION  SENSORS 

6 

START  SIGNAL  WIRE 

1 

CPU  BOARD  INTERCONNECT 

1 

TOTAL 

22 

Data  transfer 

The  transfer  of  both  the  RAM  and  DECOn  test  data  from  the  ADAM  to  the  DRASS 
unit  was  efficient  and  reliable.  No  loss  of  data  in  any  of  the  tests  was 
shown  to  have  occurred  as  a  result  of  a  malfijinction  of  the  DRASS  unit. 
However,  DECOM  test  data  was  lost  in  test  3502  due  to  the  DRASS  unit  being 
incorrectly  set  in  the  "download"  position  during  the  test.  The  DECON  test 
data  was  also  lost  in  test  3526  anJ  since  no  cause  was  determined,  the 
possibility  of  a  similar  DRASS  operator  error  or  a  DRASS  malfunction  should 
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be  considered.  In  one  other  test,  the  be> t^'y  system  of  the  DRASS  was 
discovered  to  be  low  prior  to  the  actual  data  collection,  and  a  slight 
delay  occurred  while  recharging  was  performed. 

Regarding  the  transfer  of  data  to  the  computers,  no  problems  were 
attribute  to  either  the  DRASS  to  Z-100  or  the  2-100  to  VAX  treinsfer  of  the 
ADAN  data.  . 


Procedural  checks  euxil  measurements 

ADAM  pre  and  post  electrical  checks  both  required  several  minutes  to 
perform  but  a^jeared  to  be  very  good  indicators  of  any  defective  cheunnels. 
No  instances  of  false  channel  status  were  indicated  by  the  hauid-held 
display  terminal  vrfiich  was  used  to  perform  these  checks.  However,  during 
the  pre  electrical  check  of  test  3498,  the  terminal  was  observed  to  have 
been  loading  down  the  "start  signal".  This  was  due  to  the  terminal  having 
been  left  in  the  incorrect  mode  after  a  previous  ADAM  maintenance  was 
performed. 


Lists  of  ADAH  channel  sensitivities  and  polarities  were  submitted  prior  to 
testing  and  were  revised  when  necessary.  In  both  the  +Gy  and  -Gx  tests, 
some  of  the  polarities  of  the  ADAM  charnels  initially  did  not  match  those 
of  the  ADACS  channels  and  had  to  be  revised.  During  the  -Gx  tests  it  was 
discovered  that  several  position  channels  were  showing  inverted  responses 
and  new  sets  of  polarities  were  submitted  for  those  channels. 


When  the  initial  ADAH  ch^mnels  sensitivities  list  was  compiled,  no  offset 
voltages  were  used  in  the  gain  computations.  Also,  it  was  determined  that 
the  voltage  standard  was  out  of  calibration  at  the  time, of  the 
measurements.  Therefore,  the  initial  ADAM  sensitivities  list  resulted  in 
incorrect  magnitude  response  measurements  for  the  entire  series  of  +Gy 
tests.  The  sensitivities  were  revised  using  the  offset  voltages  and  a 
correct  voltage  standard,  and  the  -KSy  response  data  was  reprocessed. 

Due  to  the  large  range  of  sled  acceleration  levels  in  the  -Gx  tests  (10  G 
to  45  G),  it  was  decided  to  emplc^  increased  sensitivities  for  some 
channels  at  lower  G  levels  and  decreased  sensitivities  at  higher  G  levels. 
The  sensitivities  of  the  z-axis  accelerometers  were  not  revised  as  planned 
and  the  first  30  G  test  was  coopleted  with  the  incorrect  decreased 
sensitivities.  However,  no  saturated  data  were  observed.  In  another 


instance,  it  became  necessary  to 
Moment  channel  due  to  transducer 


was  not  submitted  <xi  time  and  the  RAN  data  had  to  be  reprocessed. 


In  summary,  the  procedural  methog 
submitting  the  ADAH  channel  sens' 
be  very  efficient.  It  should  be 
limited  amount  of  time  between 
some  of  the  procedural  problems. 


ADAH 


revise  the  sensitivity  of  the  Y-Lumbar 
saturation.  However,  the  new  sensitivity 


s  for  determining,  revising,  and 
tivities  and  polarities  did  not  appear  to 
noted,  however,  that  there  was  often  a 
tests  which  could  have  contributed  to 
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stability  of  ADAH  Instrumentation 
System  steibility  indicators 

Although  the  ADAM  chiannel  sensitivities  were  revised  several  times  for 
various  reasons  (see  previous  section),  no  accurate  data  were  available  for 
comparison  of  the  sensitivities  before  2uid  after  the  two  series  of  tests. 
Therefore,  the  exact  effect  of  impact  on  the  channel  sensitivities  2md 
system  gain  over  both  entire  series  of  tests  could  not  be  determined. 

One  indicator  of  the  system  stability  in  the  ADAH  low-level  channels  was 
the  difference  between  the  pre-inpact  RCal-NonRCal  values  amd  the 
ipost-inpact  RCal-NonRCal  values  which  was  printed  out  in  hex  after  each 
test.  A  change  in  this  value  in  any  clumnel  indicated  a  change  in  the 
system  gain  during  impact  for  that  channel,  lable  27  shows  that  the  change 
in  these  values  exceeded  two  bits  in  3.7%  of  the  small  ADAM  individual 
chamnel  tests  and  1.7%  of  the  large  ADAM  tests.  The  values  exceeded  three 
bits  in  less  than  1%  of  the  tests  in  both  ADAMs.  It  would  appear, 
therefore,  that  the  range  of  error  of  the  ADAM  instrumentation  output  at 
the  measured  RCal  levels  was  +  3  bits,  or  +  0.12  volts  per  test.  However, 
this  range  does  not  take  into  consideration  the  cumulative  change  in  output 
over  a  series  of  tests. 


TABLE  27 

DIFFERENCES  BETWEEN  PRZ-  AND  POST-IMPACT 
RCAL-NONRCAL  DATA 


■ 

TOTAL  NO. 
DATA 

NO.  E 
3  BITS 

iiTs  av 

4  BITS 

^NGE  IN 
5  BITS 

calibr; 
6  bits 

vnoN 

7  bits 

SMALL  ADAH 

628 

17 

3 

1 

1 

1 

LARGE  ADAM 

517 

6 

1 

2 

0 

0 

Repeatability  of  response 

Four  pairs  of  -Gx  repeatability  tests  were  run  with  each  test  pair  having 
its  own  set  of  parameters  as  to  subject,  G-level,  and  harness  type.  Both 
tests  in  each  pair  were  performed  consecutively  in  the  test  sche^le.  The 
percentage  of  change  in  peak  magnitude  (G)  and  time-to-peak  (MS)  between 
identical  tests  for  both  small  end  large  ADAM  RAH  data  are  shown  in  tzdbles 
28  and  29.  No  statistical  tests  could  be  performed  due  to  the  small  number 
of  pairs.  The  results,  however,  appear  to  indicate  a  trend  of  poorer  peak 
magnitude  repeatability  with  increasing  G-level,  as  indicated  by  ^e 
generally  higher  percentages  in  the  30  G  test  pairs  as  opposed  to  the  20  G 
pairs.  The  data  also  appear  to  indicate  better  peak  magnitude  repeat- 
edjility  in  the  small  ADAM  than  in  the  large  ADAM,  with  a  wide  range  of 
percentages  observed  in  both  ADAMs.  The  time-to-peak  data  showed  only 
small  variations  in  the  test  pairs,  with  the  exception  of  the  large  ADAM 
Lumbar  X  Acceleration  and  Neck  Z  Force  data. 
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TABLE  28 

SMALL  ADAH  DYNAMIC  RESFC»ISE  REPEATABILITY 


CHANNEL  (-GX) 

20G 

30G 

HEAD  X  ACCEL  (G) 

-2.1% 

+15.0% 

HEAD  Z  ACCEL  (G) 

-23.9% 

+11.5% 

CHEST  X  ACCEL  (G) 

-3.2% 

-11.5% 

LUMBAR  X  ACCEL  (G) 

-2.0% 

-21.9% 

NECK  X  FORCE  (LB) 

-3.3% 

+16.2% 

NECK  Z  FORCE  (LB) 

-6.6% 

+18.2% 

LUMBAR  X  FORCE  (LB) 

+12.5% 

+17.1% 

NECK  MY  TORQ  (LB-IN) 

-6.7% 

-6.6% 

HEAD  X  ACCEL  (MS) 

0.0% 

0.0% 

HEAD  Z  ACCEL  (MS) 

+1.4% 

0.0% 

CHEST  X  ACCEL  (MS) 

-5.6% 

-2.0% 

LUMBAR  X  ACCEL  (MS) 

+3.3% 

0.0% 

NECK  X  FORCE  (MS) 

-2.4% 

+0.0% 

NECK  Z  FORCE  (MS) 

+1.0% 

-1.2% 

LUMBAR  X  FORCE  (MS) 

0.0% 

+1.3% 

NECK  MY  TORQ  (MS) 

-5.3% 

0.0% 

TABLE  29 

LARGE  ADAM  DYNAMIC  RESPONSE  REPEA'^ILITY 

CHANNEL  (-GX) 

2pG 

30G 

HEAD  X  ACCEL  (G) 

-7.0% 

-7.3% 

HEAD  Z  ACCEL  (G) 

+7.6% 

-26.5% 

CHEST  X  ACCEL  (G) 

_ 

+14.2% 

LUMBAR  X  ACCEL  (G) 

-37.5% 

-42.5% 

NECK  X  FORCE  (LB> 

-9.3% 

-10.5% 

NECK  Z  FORCE  (LB) 

-21.1%  . 

LUMBAR  X  FORCE  (LB) 

+12.6% 

-10.6% 

NECK  MY  TORQ  (LB-IN) 

+12.8% 

-34.4% 

HEAD  X  ACCEL  (MS) 

-3.4% 

0.0% 

HEAD  Z  ACCEL  (MS) 

0.0% 

1.5% 

CHEST  X  ACCEL  (MS) 

— 

-6.7% 

LUMBAR  X  ACCEL  (MS) 

-10.3% 

+26.1% 

NECK  X  FORCE  (MS) 

-3.4% 

0.0% 

NECK  Z  FORCE  (MS) 

+29.7% 

LUMBAR  X  FORCE  (NS) 

-5.8% 

-3.9% 

NECK  MY  TORQ  (MS) 

-2.4% 

-1.4% 
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SUMMARY  AND  CONCLUSIONS 


Summary 

Large  and  small  production  ADAMS  were  subjected  to  impacts  of  up  to  14  G  in 
the  +y  axis  and  45  G  in  the  -x  axis,  in  a  simulated  CREST  ejection  seat. 
Tests  were  conducted  using  both  the  CREST  X-Band  45"  and  X-Bamd  90" 
harnesses. 

Data  were  recorded  for  sled  acceleration,  sled  velocity,  harness  anchor 
loads,  manikin  internal  ten^)erature,  head  accelerations,  chest 
acceleration,  neck  forces,  lumbar  force,  and  lumbar  acceleration. 

The  test  data  were  used  to  evaluate  ADAMs'  structural  adequacy,  simulation 
of  humcin  dynamic  response,  instrum'^ntation  accuracy,  instrumentation 
reliability,  and  electronics  steibility. 

Conclusions 

The  tests  showed  the  ADAMs  to  be  structurally  sound,  but  prone  to  circuit 
board  and  wiring  failures.  Heavier  gage  wire  would  be  appropriate  in  the 
joints  that  see  large  motions. 

Both  ADAMs  adequately  measured  the  phase  and  magnitixle  of  the  dynamic 
impact  responses  over  time,  but  neither  ADAM  was  eible  to  consistently 
approximate  the  peak  magnitude  of  the  responses  to  within  5%  of  the 
expected  values.  The  low  resolution  of  the  ADAM'S  data  conversion  system, 
along  with  excessive  noise  in  the  data,  made  the  dynamic  response  plots 
difficult  to  read  and  analyze,  especially  at  lower  acceleration  levels. 

The  overall  simwlation  of  human  dynamic  response  by  the  ADAMs  is  very  good, 
though  fine  tuning  of  the  head  and  neck  might  improve  the  accuracy  of  the 
ADAM  head  accelerations,  which  were  too  high  relative  to  the  human  head 
accelerations  measured  in  a  previous  program.  Note  that  these  judgments 
are  based  on  -x  axis  acceleration  conditions,  as  no  data  is  yet  available 
for  hvunan  response  to  +y  axis  accelerations. 
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INTRODUCTION 


This  report  was  prepared  by  OynCorp  for  the  Harry  G.  Armstrong  Aerospace 
Medical  Research  Laboratory  (AAMRL/BBP)  under  Air  Force  Contract 
F336i5-86-C-0531. 

The  information  provided  herein  describes  the  test  facility,  seat 
fixture,  restraint  configurations,  seat  cushions,  test  subjects,  data 
acquisition,  instrumentation  procedures  and  the  test  configurations  that 
were  used  in  the  Horizontal  Impact  of  Anthropomorphic  Manikins  (CREST 
CHIA)  Test  Program  During  +Gy  And  -Gx  Accelerations.  Forty-four  tests 
were  conducted  during  November  and  December  1988  on  the  Horizontal 
Accelerator  test  facility. 


1.  TEST  FACILITY 

The  AAMRL  Horizontal  Accelerator  Facility  was  used  for  all  of  the 
forty-four'  tests.  The  Horizontal  Accelerator  Facility  consists  of  the 
24-inch  HYGE  actuator,  the  test  sled  and  240  feet  of  track.  The 
Horizontal  Accelerator  is  designed  to  simulate  an  impact  profile  by 
accelerating  the  test  sled  down  the  track. 

The  energy  required  to  produce  the  impact  acceleration  is  generated 
within  the  actuator  cylinder  (Figure  A-1)  by  means  of  differential  gas 
pressures  acting  upon  a  thrust  piston.  This  thrust  piston  is  attached  to 
a  thrust  column  assembly  which  is  used  to  impact  the  sled.  As  pressure 
moves  the  thrust  assembly,  the  sled  is  accelerated  from  an  initial 
stationary  position  to  a  predetermined  peak  acceleration  level  and  is 
then  allowed  to  decelerate  by  coasting  or  by  brake  application.  Various 
acceleration  profiles  may  be  obtained  by  changing  the  differential 
pressures,  the  travel  length  of  the  thrust  assembly  and  the  metering 
structure  on  the  thrust  piston.  The  sled  glides  along  the  track  rails  on 
twelve  glide  pads.  The  sled  braking  system  consists  of  caliper  brakes 
which  grip  the  track  rails  when  activated  by  onboard  compressed  nitrogen 
gas.  The  track  rails  are  one  Inch  thick  and  the  total  track  length  is 
240  feet.  For  this  test  program,  the  Bendix  Square  Wave  Pin  (pin  number 
2)  was  used. 


2.  SEAT  FIXTURE 

The  experimental  seat  fixture  was  the  40  G  seat  mounted  on  the  Horizontal 
Accelerator  Sled,  The  seat  fixture  was  modified  to  represent  the  CREST 
seat  in  an  F-16  cockpit.  For  the  -Gx  configuration  tests,  a  17  degree 
wedge  was  used  placing  the  seat  back  angle  30  degrees  aft  of  vertical  and 
the  seat  pan  30  degrees  above  horizontal.  Figure  A-2  Illustrates  the  -Gx 
configuration  seat  fixture. 
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For  the  +Gy  configuration  tests,  the  seat  back  angle  was  13  degrees  aft 
of  vertical  and  the  seat  pan  was  13  degrees  above  horizontal.  Figure  A-3 
illustrates  the  +Gy  configuration  seat  fixture. 

The  subject  was  secured  in  the  seat  with  lower-torso  restraint  straps  and 
shoulder  s’:raps.  Tnese  straps  were  preloaded  as  required  in  the  test 
plan. 


3.  RESTRAINT  CONFIGURATIONS 

Two  restraint  configurations  were  tested.  The  two  restraint 
configurations  consisted  of  variations  of  the  X-Band  harness.  The 
configurations  differed  only  in  the  attachment  locations  of  the 
lower-torso  restraint  straps;  90  degrees  (designated  X-Band-90)  and 
45  degrees  (designated  X-Band-45)  relative  to  the  z  axis. 

The  X-8and-45  harness  is  illustrated  in  Figure  A-3  with  the  manikin 
secured  in  the  +Gy  seat  fixture.  The  X-Band-90  harness  is  illustrated  in 
Figure  A-4  with  the  manikin  secured  in  the  -Gx  seat  fixture. 


4.  SEAT  CUSHIONS 

The  CREST  cushion  was  used  during  this  test  program.  The  CREST  cushion 
is  a  one-inch  thick  Confor^^  C45FR  foam  cushion  coated  with  Selastic-E 
RTV.  The  CREST  cushion  was  used  on  both  the  seat  pan  and  seat  back  as 
illustrated  in  Figure  A-2. 

An  extra  cushion  was  used  for  the  -Gx  configuration  when  testing  the 
Small  ADAM  manikin.  This  extra  cushion  was  attached  to  the  CREST  seat 
back  cushion  with  velcro  and  was  used  to  obtain  the  shoulder  preloads  as 
required  in  the  test  plan.  This  extra  cushion  uses  four,  one-half  inch 
thick  Confor^M  C47  foam  layers,  separated  by  NOMEX  fabric.  This  extra 
seat  cushion,  installed  on  the  -Gx  Configuration  seat  fixture  is 
illustrated  in  Figure  A-5. 


5.  TEST  SUBJECTS 

Two  manikins,  the  large  and  small  Advanced  Dynamic  Anthropomorphic 
Manikins  (ADAMs),  were  used  during  this  test  program. 


6.  INSTRUMENTATION 

The  electror’c  data  collected  during  this  test  program  is  described  in 
Sections  6.1  and  6.2.  Section  6.1  discusses  accelerometers  while  Section 
6.2  discusses  load  transducers.  Section  6.3  discusses  the  calibration 
procedures  that  were  used.  The  measurement  instrumentation  used  in  this 


test  progr-jm  are  listed  in  Tables  A-la  through  A-ld  for  the  +Gy 
acceleration  configuration  and  Tables  A-2a  through  A-2d  for  the  -Gx 
acceleration  configuration.  These  figures  designate  the  manufacturer, 
type,  serial  number,  sensitivity  and  other  pertinent  data  on  each 
transducer  used.  Table  A-3  lists  the  manufacturer's  typical  transducer 
specifications. 

Accelerometers  and  load  transducers  were  chosen  to  provide  the  optimum 
resolution  over  the  expected  test  load  range.  Full  scale  data  ranges 
were  chosen  to  provide  the  expected  full  scale  range  plus  50%  to  assure 
the  capture  of  peak  signals.  All  transducer  bridges  were  balanced  for 
zero  output  prior  to  the  start  of  each  test.  The  accelerometers  were 
adjusted  for  the  effect  of  gravity  using  computer  processing  software. 

The  component  of  a  1  G  vector  in  line  with  the  force  of  gravity  that  lies 
along  the  accelerometer  axis  was  added  to  each  accelerometer. 

The  accelerometer  and  load  transducer  coordinate  systems  are  shown  in 
Figure  A-6.  The  seat  coordinate  system  is  right-handed  with  the  z  axis 
parallel  to  the  seat  back  and  positive  in  the  direction  of  the  subject's 
head.  The  x  axis  is  perpendicular  to  the  z  axis  and  positive  eyes 
forward  from  the  subject.  The  y  axis  is  perpendicular  to  the  x  and  z 
axes  according  to  the  right  hand  rule.  The  origin  of  the  seat  coordinate 
system  is  designated  as  the  seat  reference  point  (SRP).  The  SRP  is  at 
the  midpoint  of  the  line  segment  formed  by  the  intersection  of  the  seat 
pan  and  seat  back.  All  vector  components  (for  accelerations,  angular 
accelerations,  forces,  moments,  etc.)  are  positive  when  the  vector 
component  (x,  y  and  z)  is  in  the  direction  of  the  positive  axis. 

The  linear  accelerometers  were  wired  to  provide  a  positive  output  voltage 
when  the  acceleration  experienced  by  the  accelerometer  is  applied  in  the 
+x,  +y  and  +z  directions,  as  shown  in  Figure  A-6. 

The  angular  Ry  accelerometers  were  wired  to  provide  a  positive  output 
voltage  when  the  angular  acceleration  experienced  by  the  angular 
accelerometer  is  in  the  +y  direction  according  to  the  right  hand  rule,  as 
shown  in  Figure  A-6. 

The  load  ^ells  and  strain  gages  were  wired  to  provide  a  positive  output 
voltage  whon  the  force  exerted  by  the  load  cell  on  the. subject  is  applied 
in  the  +x,  +y  or  +z  directions,  as  shown  in  Figure  A-6. 

The  Mx  torque  transducer  was  wired  to  provide  a  positive  output  voltage 
when  the  torque  experienced  by  the  transducer  is  applied  in  the  +x 
direction  according  to  the  right  hand  rule  as  shown  in  Figure  A-6. 

Sled  velocity  was  measured  using  Globe  Industries  tachometer  Model 
22A672-2.  The  rotor  of  the  tachometer  was  attached  to  an  aluminum  wheel 
with  a  rubber' 0-ring  around  its  circumference  to  assure  good  rail 
contact.  The  wheel  contacted  the  track  rail  and  rotated  as  the  sled 
moved,  producing  an  output  voltage  proportional  to  the  velocity. 
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6.1  Accelerometers 

This  section  describes  the  accelerometer  instrumentation  as  required  In 
the  AAHRL/BBP  test  plan. 

The  external  chest  accelerometer  package  consisted  of  three  Endevco  Model 
7264-200  linear  accelerometers,  mounted  to  a  1/2  x  1/2  x  1/2  Inch 
aluminum  block,  for  accelerations  in  the  x,  y  and  z  directions.  An 
Endevco  Model  7302A  angular  (Ry)  accelerometer  was  mounted  on  a  bracket 
adjacent  to  the  triaxial  chest  block..  The  accelerometer  packages  were 
Inserted  into  a  steel  protection  shield  to  which  a  length  of  Velcro 
fastener  strap  was  attached.  The  package  was  placed  over  the  subject's 
sternum  at  the  level  of  the  xyphold  and  was  held  there  by  fastening  the 
Velcro  strap  around  the  subject's  chest.  Figure  A-7  Illustrates  the 
chest  accelerometer  package. 

The  Horizontal  Accelerator  ram  acceleration  was  measured  using  an  Endevco 
Model  2262A-200  accelerometer.  The  accelerometer  was  mounted  near  the 
front  surface  of  the  ram,  off  the  sled,  and  used  as  a  backup  to  the 
primary  sled  mounted  accelerometer. 

Sled  accelerations  were  measured  using  three  Endevco  accelerometers:  one 
Model  2262A-200  for  accelerations  in  the  x  direction  (accelerations  In 
the  y  direction  for  the  +6y  configuration),  one  Model  2264^200  for 
accelerations  in  the  y  direction  (accelerations  In  the  x  direction  for 
the  +Gy  configuration)  and  one  Model  2264-200  for  accelerations  In  the  z 
direction.  Two  separate  aluminum  blocks  were  used  to  mount  the  three 
accelerometers,  sled  x  on  one  block  (sled  y  for  the  +Gy  configuration) 
and  sled  y  (sled  x  for  the  +Gy  configuration)  and  z  on  the  other  block. 
Both  blocks  and  their  respective  accelerometers  were  mounted  on  the 
underside  center  of  the  sled. 

Seat  back  accelerations  were  measured  using  three  Endevco  Model  2264-200 
linear  accelerometers  for  accelerations  In  the  x,  y  and  z  directions. 

The  three  linear  accelerometers  were  attached  to  a  1  x  1  x  3/4  Inch 
acrylic  block  and  were  mounted  behind  the  seat  back. 

For  Large  and  Small  ADAM  manikin  +6y  configuration  tests,  head  y  and  z 
acceleration,  chest  y  acceleration,  and  Lumbar  y  acceleration  were  each 
measured  using  Entran  EGA-125F-100D  linear  accelerometers.  For  Large  and 
Small  ADAM  manikin  -Gx  configuration  tests,  head  x  and  z  acceleration, 
chest  X  acceleration,  and  lumbar  x  acceleration  were  each  measured  using 
Entran  EGA-125F-1000  linear  accelerometers.  These  accelerometers  were 
Internally  mounted  in  the  manikins. 

6.2  Load  Transducers 

This  section  describes  the  load  transducer  instrumentation  as  required  In 
the  AAMRL/BBP  test  plan. 

The  load  transducer  locations  and  dimensions  are  shown  In  Figures  A-8  and 
A-9  for  the  -Gx  configuration  and  the  +Gy  configuration  respectively. 

All  dimensions  are  referenced  to  the  Seat  Reference  Point  (SRP).  The 
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Seat  Reference  Point  is  located  at  the  intersection  of  the  seat  pan 
center  line  (x  axis)  and  the  seat  bade  (z  axis)  center  line. 

Shoulder/anchor  forces  were  measured  using  two  GM-3D-SW,  one  GM/DYN  3D-SW 
and  three  AAMRL/DYN  3D-SW  triaxial  load  cells,  each  capable  of  measuring 
forces  in  the  x,  y  and  z  directions.  The  parameters  measured  are 
indicated  below: 

Left  shoulder  x,  y  and  z  force 
Right  shoulder  x,  y  and  z  force 

X-Band-90  and  X-Band-45  harnesses: 

Left  horizontal  x,  y  and  z  anchor  force 
Right  horizontal  x,  y  and  z  anchor  force 
Left  vertical  x,  y  and  z  anchor  force 
Right  vertical  x,  y  and  z  anchor  force 

Shoulder  roller  y  and  z  forces  and  the  shoulder  roller  torque  (Mx)  were 
measured  using  a  strain  gaged  T-Bar  (shoulder  harness  roller  bracket). 
This  specially  instrumented  T-Bar  was  fabricated  by  OynCorp  using  Micro 
Measurement  Model  EA-06-125BZ-350  strain  gages. 

The  left  and  right  shoulder  anchor  load  cells;  are  illustrated  by  Figure 
A-10,  Also  shown  is  the  T-8ar  (shoulder  harness  roller  bracket)  and  the 
roller  assembly.  The  strain  gages  instrumented  on  the  T-Bar  can  be  seen 
in  Figure  A-11. 

The  left  horizontal  and  vertical  anchor  load  cells  are  illustrated  by 
Figure, A-12  while  Figure  A-13  shows  the  right  horizontal  and  vertical 
anchor  load  cells.  Both  Figures  A-12  and  A-13  represent  the  +Gy  test 
configuration  and  the  X.-Band-45  harness  attachments. 

Figure  A-14  shows  the  right  horizontal  and  vertical  anchor  load  cells  for 
the  -Gx  test  configuration  and  the  X-Band-90  harness  attachments. 

For  Large  and  Small  ADAM  manikin  +Gy  configuration  tests,  head/neck  y  and 
z  forces  and  Mx  torque  were  measured  using  a  Denton  Model  17161  load  cell 
while  Lumbar  y  force  was  measured  using  a  Denton  Model  1914  load  cell. 

For  Large  and  Small  ADAM  manikin  -Gx  configuration  tests,  head/neck  x  and 
z  forces  and  My  torque  were  measured  using  a  Denton  Model  IHG  load  cell 
while  lumbar  x  force  was  measured  using  a  Dentbn  Model  1914  load  cell. 
These  load  cells  were  internally  mounted  in  the  manikins. 

6.3  Calibration 

Calibrations  were  performed  before  and  after  testing  to  confirm  the 
accuracy  and  functional  character! sitics  of  the  transducers.  Pre-program 
and  post-program  calibrations  are  given  in  Tables  A-4a  through  A-4g. 

The  calibration  of  the  accelerometers  was  performed  by  OynCorp  using  the 
comparison  method  (Ensor,  1970).  A  laboratory  standard  accelerometer, 
calibrated  on  a  year'ly  basis  by  Endevco  with  standards  traceable  to  the 


National  Bureau  of  Standards,  and  a  test  accelerometer  were  mounted  on  a 
shaker  table.  The  frequency  response  and  phase  shift  of  the  test 
accelerometer  were  determined  by  driving  the  shaker  table  with  a  random 
noise  generator  and  analyzing  the  outputs  of  the  accelerometers  with  a 
POP  11/15  computer  and  1923  Time  Data  Unit  using  Fourier  analysis.  The 
natural  frequency  and  the  damping  factor  of  the  test  accelerometer  were 
determined,  recorded  and  compared  to  previous  calibration  data  for  that 
test  accelercreter.  Sensitivities  were  calculated  at  40  G  and  100  Hertz. 
The  sensitivity  of  the  test  accelerometer  was  determined  by  comparing  its 
output  to  the  output  of  the  standard  accelerometer. 

The  angular  accelerometers  were  calibrated  by  OynCorp  by  comparing  their 
output  to  the  output  of  a  linear  standard  accelerometer.  The  angular 
accelerometer  is  mounted  parallel  to  the  axis  of  rotation  of  a  Honeywell 
low  inertia  0.  C.  motor.  The  standard  accelerometer  Is  mounted 
perpendicular  to  the  axis  of  rotation  at  a  radius  of  one  Inch  to  measure 
the  tangential  acceleration.  The  D.  C.  motor  motion  Is  driven  at  a 
constant  sinusoidal  angular  acceleration  of  100  Hertz  and  the  sensitivity 
is  calculated  by  comparing  the  rms  output  voltages  of  the  angular  and 
linear  accelerometers. 

The  load  cells  and  strain  gages  were  calibrated  by  DynCorp.  These 
transducers  were  calibrated  to  a  laboratory  standard  load  cell  in  a 
special  test  fixture.  The  sensitivity  and  linearity  of  each  test  load 
cell  were  obtained  by  comparing  the  output  of  the  test  load  cell  to  the 
output  of  the  laboratory  standard  under  Identical  loading  conditions. 

The  laboratory  standard  load  cell.  In  turn.  Is  calibrated  by  PMEL  on  a 
periodic  basis. 

The  velocity  wheel  is  calibrated  periodically  by  DynCorp  by  rotating  the 
wheel  at  approximately  2000,  4000,  and  6000  revolutions  per  minute  (RPM) 
and  recording  both  the  output  voltage  and  the  RPM. 


7.  DATA  ACQUISITION 

Data  acquisition  was  controlled  by  a  comparator  on  the  Master 
Instrumentation  Control  Unit  In  the  Instrumentation  Station,  The  test 
was  Initiated  when  the  Comparator  countdown  clock  reached  zero.  The 
comparator  was  set  to  start  data  collection  at  a  preselected  time. 

A  reference  mark  pulse  was  generated  to  mark  the  ADACS  electronic  data  at 
a  preselected  time  after  test  Initiation  to  place  the  reference  mark 
close  to  the  impact.  At  the  same  time,  the  reference  mark  pulse 
triggered  a  strobe  light  to  mark  the  test  photogrammetric  data.  The 
reference  mark  time  was  used  as  the  start  time  for  data  processing  of  the 
electronic  and  photogrammetric  data. 

Prior  to  each  test  and  prior  to  placing  the  subject  In  the  seat,  data 
were  recorded  to  establish  a  zero  reference  for  all  data  transducers. 
These  data  were  stored  separately  from  the  test  data  and  were  used  In  the 
processing  of  data. 
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7.1  Automatic  Data  Acquisition  and  Control  System  (AOACS) 

Installation  of  the  ADACS  Instrumentation  for  the  +6y  and  -Gx  test 
configurations  are  shown  In  Figures  A-15  and  A-16  respectively.  The 
three  major  components  of  the  ADACS  system  are  the  power  conditioner, 
signal  conditioners  and  the  encoder.  A  block  diagram  of  the  ADACS  Is 
shown  In  Figure  A-17.  The  signal  conditioners  contain  forty-eight 
amplifiers  with  programmable  gain  and  filtering. 

Bridge  excitation  for  load  cells  and  accelerometers  was  10  VDC.  Bridge 
completion  and  balance  resistors  were  added  as  required  to  each  module 
input  connector. 

The  forty-eight  module  output  data  signals  were  digitized  and  encoded 
Into  forty-eight  ll-b1t  digital  words.  Two  additional  ll-b1t 
synchronization  (sync)  words  were  added  to  the  data  frame  making  a  fifty 
word  capability. 

Three  synchronization  pulse  trains  (bit  sync,  word  sync  and  frame  sync) 
were  added  to  the  data  frame  and  sent  to  the  computer  via  a  junction  box 
data  cable. 

The  PDP  11/34  minicomputer  received  serial  data  from  the  ADACS.  The 
serial  data  coming  from  the  sled  are  converted  to  parallel  data  in  the 
data  formatter.  The  data  formatter  Inputs  data  by  direct  memory  access 
(DMA)  Into  the  computer  memory  via  a  buffered  data  channel  where  data  are 
temporarily  stored  on  disk.  Data  are  later  transferred  to  the  VAX  11/750 
and  output  to  magnetic  tape  for  permanent  storage. 

The  Interrelationships  among  the  data  acquisition  and  storage  equipment 
are  shown  In  Figure  A-18. 

Test  data  could  be  reviewed  Immediately  after  each  test  by  using  the 
"quick  look"  SCAN  routine.  SCAN  was  used  to  produce  a  plot  of  the  data 
stored  on  any  channel  as  a  function  of  time.  The  routine  determined  the 
minimum  and  maximum  values  of  any  data  plot.  It  was  also  used  to 
calculate  the  rise  time,  pulse  duration,  sled  acceleration  and  create  a 
disk  file  containing  significant  test  parameters. 

7.2  Photogrammetrlc  Data  Acquisition 

Two  onboard  high-speed  LOCAM  cameras,  operating  at  500  frames  per  second, 
were  used  tp  produce  the  photogrammetrlc  data  for  the  +Gy  test 
configuration,  The  front  camera  was  a  LOCAM  Model  50-0002 
(S/N  374)  and  the  oblique  camera  was  a  LOCAM  Model  50-0002  (S/N  387). 

The  front  camera  used  a  10mm  lens  (S/N  665054)  and  the  oblique  camera 
used  a  12.5mm  lens  (S/N  12728).  The  two  camera  locations,  are  shown  In 
Figure  A-3. 

Two  onboard  high-speed  LOCAM  cameras,  operating  at  500  frames  per  second, 
were  used  to  produce  the  photogrammetrlc  data  for  the  -Gx  configuration 
tests  3498  through  3523.  The  side  camera  was  a  LOCAM  Model  50-0002  (S/N 
374)  and  the  oblique  camera  was  a  LOCAM  Model  50-0002  (S/N  387). 


Both  cameras  used  an  9™  lens  (S/N  69519  and  72019).  For  -^Gx 
configuration  tests  3524  through  3527  the  side  camera  used  was  a 
Photosonics  Model  ISmm  lB-100  (S/N  906);  the  oblique  camera  used  was  a 
Photosonics  Model  16mm  lB-100  (S/N  673).  Both  cameras  used  an  8  mm  lens. 
The  two  camera  locations  are  shown  In  Figure  A-22. 

Motion  of  the  subjects'  cheek,  mouth,  upper  chest,  lower  chest,  shoulder, 
elbow  and  knee  were  quantified  by  tracking  the  motion  of  subject-mounted 
fiduclals.  Reference  fiduclals  were  placed  on  the  test  fixture.  The 
size  of  the  fiduclals  used  was  a  .75"  diameter  black  circle  on  a  1.25" 
diameter  white  target.  The  locations  of  the  fiduclals  geneirally  followed 
the  guidelines  provided  In  "Film  Analysis  Guides  for  Dynamic  Studies  of 
Test  Subjects,  Recommended  Practice"  (SAE  J138,  March  1980).  Figures 
A-19  and  A-20  Identifies  the  fiducial  target  locations  for  the  +Gy  test 
configuration  while  Figures  A-21  and  A-22  Identifies  the  fiducial  target 
locations  f-'r  the  -Gx  test  configuration. 

All  cameras  were  automatically  started  at  a  preset  time  In  the  test 
sequence  by  a  signal  from  the  camera  and  lighting  control  station. 

The  photogrammetric  data  were  time  correlated  In  each  test.  Immediately 
prior  to  Impact,  a  reference  mark  signal  triggered  the  flash  unit  to  mark 
the  camera  film  frame.  At  that  time,  a  100  PPS  signal  activated  the 
camera  light  emitting  diode  (LED)  driver  which  activated  the  camera  LED, 
producing  a  time  mark  at  the  film  edge.  This  reference  mark  was  then 
used  to  correlate  the  photogrammetric  data  with  the  electronically 
measured  data. 

The  photogrammetric  data  will  be  processed  as  required  on  the  Automatic 
Film  Reader  (AFR)  system,  shown  In  the  block  diagram  In  Figure  A-23,  The 
fiducial  tracking  routine  Is  Initiated  via  the  Data  General  terminal. 

The  tracking  routine  Is  booted  from  a  floppy  disk  Into  the  Nova  3/12 
memory.  The  system  is  capable  of  tracking  fiduclals  manually  or 
automatically.  The  Nova  3/12  outputs  an  x-y  film  coordinate  position  to 
magnetic  tape  for  each  fiducial  being  tracked.  Data  are  transferred  from 
magnetic  tape  to  the  DEC  PDP  11/34  disk  file  and  then  transferred  to  the 
DEC  VAX  11/750  disk  file  for  processing. 

An  Instant  Analytical  Replay  (INSTAR)  video  system  was  also  used  to 
provide  coverage  of  each  test.  This  video  recorder  and  display  unit  is 
capable  of  recording  high-speed  motion  at  a  rate  of  120  frames  per 
second.  Immediate  replay  of  the  Impact  Is  possible  In  real  time  or  In 
slow  motion. 


8.  PROCESSING  PROGRAMS 

Test  data  for  the  CREST  CHIA  Study  was  collected  using  two  separate  data 
collection  systems.  The  facility  Instrumentation  and  the  standard 
subject  Instrumentation  were  monitored  using  the  ADACS  data  collection 
system.  During  tests  where  the  ADAM  dummy  was  the  subject,  additional 
test  data  was  collected  using  the  ADAM  Internal  data  collection  system. 
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The  executable  Images  for  the  AOACS  processing  programs  are  located  In 
directory  PROCESS  of  the  VAX  11/750  and  the  test  data  is  assumed  to  be 
stored  in  directory  OATAl.  All  plots  and  the  test  summary  sheet  are 
output  to  the  LN03  laser  printer.  The  AOACS  test  summary  file  is  output 
to  directory  PROCESS, 

The  executable  images  for  the  ADAM  processing  programs  are  located  in 
directory  PROCESS  of  the  VAX  11/750.  The  plots  and  the  test  sunroary 
sheet  are  output  to  the  Tektronix  hardcopy  unit.  The  ADAM  test  summary 
file  is  output  to  directory  PROCESS, 

8.1  ADACS  Program  Operation 

The  two  Fortran  programs  that  process  the  ADACS  test  data  for  the  +6y 
configuration  of  the  CREST  CHIA  Study  are  named  CREST  CHIAHACJJA  and 
CHIAHACO/B.  The  DCL  file  which  controls  the  execution  of  these  programs 
is  named  CHI AHACGY,  The  character  string  'CHIAHAC  identifies  the  study, 
'0'  is  the  revision  number  and  the  last  character  determines  the  program 
order  of  execution, 

CHIAHAC0A  accepts  user  input  and  creates  a  temporary  DCL  file  which 
controls  the  sequential  batch  processing  of  a  specified  number  of  tests. 
CHIAHACiJA  requests  the  user  to  enter  the  total  number  of  tests  to  be 
processed  and  the  test  number  of  each  test.  Directory  DATAl  is  assumed 
to  contain  a  zero  reference  file  named  '<test  no>Z.HAC',  a  test  data  file 
named  '<test  no>D.HAC'  and  a  sensitivity  file  named  ’<test  no>S.HAC', 

CHIAHACUA  requests  the  user  to  enter  the  total  number  of  tests  to  be. 
processed  and  the  test  number  for  each  test.  The  default  test  parameters 
are  retrieved  from  the  header  block  of  the  test  data  file  and  displayed 
as  a  menu  on  the  screen.  The  user  may  specify  new  values  for  any  of  the 
displayed  test  parameters.  The  test  parameters  include  the  subject  ID, 
weight,  age,  height  and  sitting  height.  Additional  parameters  include 
the  cell  type,  nominal  G  level,  subject  type  (manikin  or  human)  and  belt 
preload  status  (computed  or  not  computed).  If  the  belt  preloads  were 
computed,  then  the  shoulder,  anchor  and  roller  preloads  are  also 
displayed. 

CHIAHACfJB  does  the  actual  data  processing  of  the  test  data.  CHIAHACUB 
generates  time  histories  for  the  sled,  seat  and  chest  linear 
accelerations,  the  sled  velocity  and  the  chest  Ry  angular  acceleration. 
Time  histories  for  the  shoulder  forces,  anchor  forces,  roller  forces  and 
roller  torque  are  also  generated.  In  addition,  CHIAHACJJB  computes  time 
histories  for  the  ADAM  Internal  temperature,  head  y  and  z,  chest  y  and 
lumbar  y  accelerations,  the  neck  y  and  z  and  lumbar  y  forces,  and  the 
neck  X  axis  torque.  The  impact  rise  time,  duration  and  velocity  change 
are  computed  and  stored  in  the  test  base  file. 

The  output  of  CHIAHAC(JB  consists  of  a  test  summary  file,  summary  sheet 
and  plots.  The  summary  file  contains  the  preimpact  levels  and  extrema 
for  the  individual  channels  and  the  derived  quantities.  The  summary 
sheet  displays  the  extrema  in  a  more  readable  format.  The  time  histories 
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of  the  parameters  are  plotted  to  a  disk  file  and  sent  to  the  laser 
printer. 

The  two  Fortran  programs  that  process  the  ADACS  test  data  for  the  -Gx 
configuration  of  the  CREST  CHIA  Study  are  named  CHIAHACIA  and  CHIAHACIB. 

The  OCL  file  which  controls  the  execution  of  these  programs  is  named 
CHIAHACGX.  Program  CHIAHACIA  accepts  user  input  and  creates  a  OCL  file 
which  controls  the  processing  of  all  of  the  specified  tests.  Program 
CHIAHACIB  performs  the  actual  data  processing. 

All  of  the  ADACS  channels  that  were  analyzed  for  the  +Gy  configuration  of 
the  CREST  CHIA  Study  were  also  analyzed  for  the  -Gx  configuration. 
However,  the  ADAM  channels  analyzed  for  the  -Gx  configuration  were  the 
ADAM  internal  temperature,  head  x  and  z  accelerations,  chest  x  and  lumbar 
X  accelerations,  neck  x  and  z  forces,,  lumbar  x  force  and  neck  y  axis 
torque.  Due  to  the  change  in  seat  orientation  and  the  higher  G  levels, 
the  -Gx  configuration  of  the  CREST  CHIA  Study  required  different  plotting 
scales  than  the  +Gy  configuration. 

8.2  ADAM  Processing  Programs 

The  two  Fortran  programs  that  process  the  ADAM  test  data  are  named 
ADAM_DATA  and  ADAM__DECOM.  ADAMJIATA  is  an  interactive  program  which 
converts  data  collected  in  internal  ram  memory  into  engineering  units  and 
plots  or  lists  the  resulting  time  histories.  ADAMJ)ECOM  is  an 
interactive  program  which  converts  data  transmitted"  real  time  during  the 
test  into  engineering  units  and  plots  or  lists  the  results.  The  Fortran 
library  ADAM_^PLOTS  provides  subroutine  support  for  both  programs. 

ADAM__DATA  requests  the  user  to  enter  the  ADAM  test  data  filename,  the 
test^number  and  the  reference  mark  voltage.  The  reference  mark  is  used 
to  correlate  the  ADAM  data  with  the  ADACS  data.  The  user  also  specifies 
whether  the  output  is  to  be  plotted  or  listed  and  whether  the  results  are 
to  be  stored  in  a  test  summary  file.  The  channel  numbers,  descriptions, 
sensitivities,  offsets  and  plotting  parameters  are  read  in  from  the 
channel  specification  file.  Time  histories  of  the  channels  are  plotted 
or  ’isted  for  600  ms  starting  from  the  reference  mark  time.  Time  zero 
corresponds  to  the  start  of  impact. 

ApAM_DEC0M  requests  the, user  to  enter  both  the  test  data  filename 
(internal  ram)  and  the  test  decom  filename  (transmitted).  This  is 
necessary  because  the  information  required  to  determine  the  position  of 
the  channels  in  the  frame  is  not  transmitted  and  must  be  determined  from 
the  internal  ram  data.  A0AM_DEC0M  also  displays  the  number  of  frames 
containing  bad  sync  patterns  and  requests  the  user  to  indicate  whether  to 
continue  processing  the  corrupted  data.  Aside  from  these  differences, 
ADAM_DEC0M  is  functionally  equivalent  to  ADAMJIATA. 

Flowcharts  of  the  ADAM  processing  programs  are  not  included  because  they 
are  designed  to  analyze  any  ADAM  test  data  and  are  not  specific  to  this 
study. 
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TABLE  A-lb:  INSTRUMENTATION  REQUIREMENTS  (-^Gy  ACCELERATION  CONFIGURATION) 


TABLE  A-lc:  INSTRUMENTATION  REQUIREMENTS  (+Gy  ACCELERATION  CONFIGURATION) 


DIGITAL  instrumentation  REQUIREMENTS 

'W  HORIZCHTAL  IWJICT  Of  /UmWOMHOItflllC 

JlitUS  «ly  (CHU>  TtSTS _ PfcTt  02  HOY  86 


f  f  K  B 

•  *  ci  2  oi  2  I 


iSSS 


a\^a  \  a 


S  «  S  9  9  9 

^  «  «  2  ^  i 

8«»  «  lA  s 

««««•«  #4  «« 


i  21*1  :i 


55  8?  at 


ll  ll  h  5  S  j 


IIHIIIlipi 

iBDiaDBDBIBE 


7 


1 


table  A-ld:  INSTRUMENTATION  REQUIREMENTS  C+Gy  ACCELERATION  CONFIGURATION) 


o  I  a 

,3  „S 


a  I  a 

.3  .3 


2a  ?5  '  5a  5a  Sa 


333333 

^  ^  » 
«N  '  "*»  <5 

M  (V  N 

I  ' 

2* 

hS  t: 

i=ii| 

ShhSP 

iaa  .sa 

-3  0)  U  O  U  O  ! 


33335 

lA  o  o  o  .*** 


i®  5 


m  1 


§  §  M 


§  5  S  S  §  5  5  §  S  ia| 


d  «  ^  6 

M2ad 


«USi  223313333  i  “Bi: 

KXXxkUmM'^"-*' 


K 


..1:3^3 

eo  3  91-4 

iiiiii 


32?  8 

a%i  < 


S\^S  \  3 


«  \^3 


3^1 


Ss  a3  sSh?  U3U3U3  «3  =3  U3  « 


3  &3  «3  =3  a3  «S  53  s 

»  •>  •»  •»■  •»  >» 

9  ^9  W*  9  9  -^9  9  9 


si  » 

93  E 


fieS 

asc  as 


il  I 


115  5  2  8 


8  5 


a  s  s 

n  I  N  I  n 


iiglio  ?  4  I  I?  If  i.?  1^" 

aalaal  sa  sa  sa  la  sa  sa  as^  Ssa  gs^asa  as? 

81*  aU  Bu  Stt  a  fi  Bb  fa  M  M  H  C»  .91! 

*»  -  as  ak^as  Has  *.as  hSs  .;s  h«3  hh'S  sg, 

I  I  u!li!y!ii‘il!ll!irSi!Sl!ii!ii!r  l 


3  3  3 


TABLE  A-2a:  INSTRUMENTATION  REQUIREMENTS  (-6x  ACCELERATION  CONFIGURATION) 


S  M  M  M  M  M  M  §  M  §  M  a  S  § 


gaaaaaaaa-a  02 
asasSsasRRsatss  s 


*9  m3  «3  ^3  «3  m3  p>3  o3  9^  I*'  ^ 

9  »li5  J  9  V»5  '^9  9  9^  9  9^  9  '«9lV99>> 


s  h  i  s  H  H  g  U  s  S 


si  I 


:2a  S2c  52o  7  08  (>8 

i-s  I  5  |2  53  gl  Si 

3SS  aa  sa  liilil  J1.1L  ^ 

^.8  ^8  3s  ^^8 .  ^8  ^^8  If  Sa  fa  E  .  T7  Id 

lihHii!§l!ll‘ II! IHil.ii.il  I  il  I!  il 


8  2  5 


9  8  5  9 


«  8  X  5  9 


TABLE  A-2b:  INSTRUMENTATION  REQUIREMENTS  (-6x  ACCELERATION  COMFIGURA" ION) 


TABLE  A-2c:  INSTRUMENTATION  REQUIREMENTS  {-Gx  ACCELERATION  CONFIGURATION) 


:r  specifications 


DYNCORP  PROGRAM  CALIBRATION  LOG 

CREST  HORIZONTAL  IMPACT  OF  ANTHROPOMORPHIC 
PROCIUUt  MANIKINS  -Kly  AND  -Gx  (CHIA)  TESTS  DATBSt  fl?  NOV  flfl 

FACILITT  HORIZONTAL  ACCELERATOR  HUM  HUNBBRSi  -  ^S2 


DYNCORP  PROGRAM  CALIBRATION  LOG 

CREST  HORIZONTAL  IMPACT  OF  ANTHROPOMORPHIC 
FROdUM  MANIKINS  *Gy  AND  -Gx  (CHIA)  TESTS  DATBSi  02  WOV  88  -  22  DEC  68 

FACILXTT  HORIZONTAL  ACCELERATOR  uuMgsgs,  -  3527 


S 

ce 

§ 

S 

< 


CO 


Ci 

I 


VO 

♦ 


A 
O  nJ 


A 
vA  i-a 


h-  a 

•  > 
VO  S 


A 

tA  I 

•  >  C 

-:r  a 


OJ  o 
ro  ‘ 

•  > 
E 


UN 

rH  O 

CO 

.  •  > 
eg  8 


VO  O 

•  > 
eg  E 


eg 


eg 


0\ 

% 

S 

o 


o\ 

oO 


o 


Ov 

05 

I 

o 


0\ 

CO 


< 


On 

O 

S 

< 

<3 

o 


On 

CO 


On 

CO 

A 

< 

p-5 

UN 

O 


On 

CO 

as 

< 

UN 

O 


A 

^  kJ 


A 
O  nJ 
O 
•  > 
r-  3 


A 

00  ^ 
VO 

VO  § 


Al 

UN 

UN-^  I 
•  >  C 

•a  s 


•Jf 

w 

O  •V. 
^  Eb 
O 

•  > 


On 

f*N  C5 


♦  > 
E 


h-. 
»H  O 
00 
•  > 
eg  s 


eg 

VO  o 
On'^ 

•  5» 

eg  E 


UN  O 

•  > 
eg  g 


CO 

CO 


CO 

00 


eg 


eg 


CO 

z 

< 

UN 

o 


CO 

CO 

s 

< 

t- 

eg 


s 


eg 


00 

oo 


CO 

CO 


eg 


<  s 


UN 

eg 


>4 

o 


o 

<n 


i 


eg 


o 

01 

A 


UN 

ON 

s 


K 

A 


eg 

I 

eg 

u 

A  VO 

O  eg 


O 
_  o 
o  eg 
o  I 

&  N 
Dd  N 


O  § 

U  CM 

SSi 

U  CM 


o8 

O  CM 

Bi 

gvO 
CM 
CM 


o  S 

O  CM 

gv£) 
CM 
M  CM 


O 


>  H 

g| 

o  £ 

M 

OS  M 


s 

i 


si 

H  O 

3^ 

CO  M 


ss 

o 


ss 

33 

s§ 

Oi  K 


o 


O  5 

3  u 

3^ 

CO  •» 


A-25 


TABLE  A-4c:  TRANSDUCER  PRE-  AND  POST-CALIBRATION  (PAGE  3  OF  7) 
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TABLE  A-4e:  TRANSDUCER  PRE-  AND  POST-CALIBRATION  (PAGE  5  OF  7) 


OYNCORP  PROGRAM  CALIBRATION  LOG 

CREST  HORIZONTAL  IMPACT  OF  AWl’HROPOMORPHIC 
PROGRAM  MANIKINS  >Cy  AND  -Gx  fCHIA)  TESTS  DATESi  02  NOV  88  >  22  DEC  66 

PAGIUTT  horizontal  ACCELERATOR  »tiu  iniwpoc.  -  3527 _ 


Nons 

•ALL  DATA  POINTS 

ARE  SMALL  ADAM 

' 

••ALL  DATA  POINTS 

ARE  LARGE  ADAM 

ALL  TRANSDUCERS  ON 
THIS  PAGE  WERE 

LOCATED  ON  ADAM 
MANIKINS.  PRE- 
AND  POST-CALIBRATIONS 
ARE  CONTRACTOR  SRL'S 
RESPONSIBILITY. 

XCHAMGl 

r-CAL 

SENS 

P0S1 

DATE 

oa 

iA  ^ 

^  s 

J  W  <?»  3 

o 

6.30 

uv/LB 

2.58 

mv/G 

■ 

CO  O 

•  > 

CM  a 

2.72 

bv/G 

<n  c5 

CM  a 

PQ 
fn  j 
lA 
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OQ 

O 

•  > 
r-  3 

6.30 
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DATE 

SERIAL 

NUMBER 
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> 
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36 

gvo 
36  H 
M 

Q. 

s 

n 

M  Ov 

Q  f-l 

DATA  POINT 

•HEAD/NBCK 
y  FORCE 

•LUMBAR 
y  FORCE 

•LUMBAR  y 
ACCELERATION 

••HEAD  z 
ACCELERATION 

••HEAD  y 
ACCELERATION 

••CHEST  y 
ACCELERATION 

••HEAD/NECK 
z  FORCE 

••HEAD/NECK 
y  FORCE 

il 

?>• 

A^28 


TABLE  A-4f:  TRANSDUCER  PRE-  AND  POST-CALIBRATION  (PAGE  6  OF  7) 


DYNCORP  PROGRAM  CALIBRATION  LOG 

CREST  HORIZONTAL  IMPACT  OK  ANTHROPOMORPHIC 
MtOGRAM  MAfilKINS  -K^.v  AND  -Gx  fCHTA^  TESTS  DATES i  02  NOV  88  -  22  DEC  68 

FACILITY  HORIZONTAL  ACCELERATOR  HUMBERS«  -  33^7 _ 


NOTBS 

■ 

ALL  TRANSDUCERS  ON 
THIS  PAGE  WERE 
LOCATED  ON  THE 

LARGE  ADAM. 

PRE-  AND  POST¬ 
CALIBRATIONS  ARE 
CONTRACTOR  SRL'S 
RESPONSIBILITY. 
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'H  > 
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o 

5  VO 

z  1 

CO  VO 
^  > 

00 

CM 

fH 

O 

TRANSDUCER 
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Q 

O 

o 

1 

z  ph, 

3  lA 

K  CM 

P  H 

s 
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Q 

O 

O 
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z  p^ 
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K  CM 

P 

z 

Svo 

z 

M 

Q  ^^4 

1  DATA  POINT 

••LUMBAR  y 
ACCELERATION 

••HEAD  X 

ACCELERATION 

••CHEST  X 
ACCELERATION 

••HEAD/NECK 

X  FORCE 

••LUMBAR  X 
FORCE 

z 

o 

M 

'  « 

• 

M  9 

P 

• 

TABLE  A-4g;  TRANSDUCER  PRE-  AND  POST-CALIBRATION  (PAGE  7  OF  7) 


FIGURE  A>1:  HORIZONTAL  ACCELERATOR  ACTUATOR 


FIGURE  A-2:  -6x  CONFIGURATION  SEAT  FIXTURE 


FRONT  OBLIQUE 


FIGURE  A-3;  +Gy  CONFIGURATION  SEAT  FIXTURE /CAMERA  LOCATIONS 


FIGURE  ft-4:  X-BANO-90  HARNESS/-6x  CONFIGURATION 


A-.33 


FIGURE  A-5:  -Gx  CONFIGURATION  WITH  EXTRA  SEAT  CUSHION 


1.  THE  LINEAR  ACCELEROMETERS  MERE  WIRED  TO  PROVIDE  A  POSITIVE  OUTPUT  VOLTAGE 
HHEN  THE  ACCELERATION  EXPERIENCED  BY  THE  ACCELEROMETER  IS  APPLIED  IN  THE 
-••x,  >y  OR  DIRECTION  AS  SHOWN. 

2.  THE  ANGULAR  Ry  ACCELEROMETERS  WERE  MIRED  tO  PROVIDE  A  POSITIVE  OUTPUT 
VOLTAGE  WHEN  THE  ANGULAR  ACCELERATION  EXPERIENCED  BY  THE  ANGULAR 
ACCELEROME'^ER  IS  APPLIED  IN  THE  -^^y  DIRECTION  ACCORDING  TO  THE  RIGHT 
HAND  RULE  AS  SHOWN. 

3.  THE  LOAD  CELLS  AND  STRAIN  GAGES  WERE  HIRED  TO  PROVIDE  A  POSITIVE  OUTPUT 
VOLTAGE  HHEN  THE  FORCE  EXERTED  BY  THE  LOAD  CELL  ON  THE  SUBJECT  IS  APPLIED 
IN  THE  ♦X,  >y  OR  *z  DIRECTION  AS  SHOWN. 

4.  THE  Mx  and  Hy  TORQUE  TRANSDUCERS  WERE  HIRED  TO  PROVIDE  A  POSITIVE  OUTPUT 
VOLTAGE  WHEN  THE  TORQUE  EXPERIENCED  BY  THE  TRANSDUCER  IS  APPLIED  IN  THE 
*x  OR  ♦y  DIRECTION  ACCORDING  TO  THE  RIGHT  HAND  RULE  AS  SHOWN. 


FIGURE  A-6:  AAMRL/BBP  COORDINATE  SYSTEM 


A-35 


\ 


•r 


NO.  DESCRIPTION  ,  MO^  DESCRIPTION 

1  SEAT  REFERENCE  POINT 

2  SEAT  BACK  x,  y  A  Z  ACCELERATION 

3  LEFT  SHOULDER  x,  y  A  z  FORCE 

4  RIGHT  SHOULDER  x.  y  A  ,z  FORCE 

5  SHOULDER  ROLLER  y  A  Z  FORCE 

6  SHOULDER  ROLLER  TORQUE  (Mx) 

X>BAN0-90  HARNESS: 

7  LEFT  HORIZONTAL  x,  y  A  Z  ANCHOR  FORCE 

8  RIGHT  HORIZONTAL  x,  y  A  Z  ANCHOR  FORCE 

9  LEFT  VERTICAL  x,  y  A  z  ANCHOR  FORCE 

10  RIGHT  VERTICAL  x,  y  A  Z  ANCHOR  FORCE 

NOTE:  ITEMS  7,  9.  11,  13,  15  AND  16  ARE  NOT  SHOWN. 

FIGURE  A-Sa:  -Gx  TEST  CONFIGURATION  TRANSDUCER  LOCATIONS  AND  DIMENSIONS 

(PAGEl  1  OF  2) 


X>BAN0-45  HARNESS: 

11  LEH  HORIZONTAL  x,  y  A  Z  ANCHOR  FORCE 

12  RIGHT  HORIZONTAL  x,  y  A  Z  ANCHOR  FORCE 

13  LEFT  VERTICAL  x,  y  A  Z  ANCHOR  FORCE 

14  RIGHT  VERTICAL  x,  y  A  Z  ANCHOR  FORCE 

FOR  REFERENCE  ONLY: 

15  LEFT  SHOULDER  ROLLER  CENTER 

16  RIGHT  SHOULDER  ROLLER  CENTER 
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FIGURE  A-8b:  -Gx  TEST  CONFIGURATION  TRANSDUCER  LOCATIONS  AND  DIMENSIONS  (RAGE  2  OF  2) 


1  SEAT  REFERENCE  POINT 

2  SEAT  BACK  x,  y  «  z  ACCELERATION 

3  LEFT  SHOULDER  x,  y  I  z  FORCE 

4  RIGHT  SHOULDER  x,  y  «  z  FORCE 

5  SHOULDER  ROLLER  y  A  z  FORCE 

6  SHOULDER  ROLLER  TORQUE  (Mx) 

X-8AN0-90  HARNESS: 

7  LEFT  HORIZONTAL  x,  y  4  z  ANCHOR  FORCE 

8  RIGHT  HORIZO.NTAL  x,  y  4  z  ANCHOR  FORCE 

9  LEFT  VERTICAL  x.  y  4  Z  ANCHOR  FORCE 
10  RIGHT  VERTICAL  x,  y  4  z  ANCHOR  FORCE 


X-BAN0-4S  HARNESS:  . 

11  LER  HORIZONTAL  x.  y  4  Z  ANCHOR  FORCE 

12  RIGHT  HORIZONTAL  x.  y  4  Z  ANCHOR  FORCE 

13  LEFT  VERTICAL  x,  y  4  z  ANCHOR  FORCE 

14  RIGHT  VERTICAL  x,  y  4  z  ANCHOR  FORCE 

FOR  REFERENCE  ONLY: 

15  LEFT  SHOULDER  ROLLER  CENTER 

16  RIGHT  SHOULDER  ROUER  CENTER 


NOTE:  ITEMS  7,  9,  11,  13,  15  AND  16  ARE  NOT  SHOWN. 

FIGURE  A-9a:  ♦Gy  TEST  CONFIGURATION  TRANSDUCER  LOCATIONS  AND  DIMENSIONS 

(PAGE  I  OF  2) 
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FIGURE  A>9b:  TEST  COKFIGURATION  TRANSDUCER  LOCATIONS  AND  DIMENSIONS  (PAGE  2  OF  2) 


FIGURE  A-10:  LEFT/RIGHT  SHOULDER  ANCHOR  LOAD  CELLS 


(EJi 


FIGURE  A-11:  T>BAR  INSTRUMENTATION 


+Gy  CONFIGURATION/X-BAND-45  HARNESS  LOCATIONS 


A-l»5 


9 


FIGURE  A-14:  RIGHT  HORIZONTAL/VERTICAL  ANCHOR  LOAD  CELLS 
-6x  CONFIGURATION/X-BAND-90  HARNESS  LOCATIONS 


FIGURE  A-15:  ADACS  INSTALLATION/^Gy  CONFIGURATION 


SIGNAL  CONDITIONERS 


FIGURE  A-16;  AOACS  INSTALLATION/-Gx  CONFIGURATION 


FIGURE  A-17:  AUTOMATIC  DATA  ACQUISITION  AND  CONTROL  SYSTEM 


FIGURE  A-18:  DATA  ACQUISITION  AND  STORAGE  SYSTEM  BLOCK  DIAGRAM 


ALL  DIMENSIONS  ARE  REFERENCED  TO  THE  SEAT  REFERENCE  POINT  (SRP).  THE  SEAT 
REFERENCE  POINT  IS  LOCATED  AT  THE  INTERSECTION  OF  THE  SEAT  PAN  CENTER  LINE 
(x  AXIS,  13  DEGREES  ABOVE  HORIZONTAL)  AND  THE  SEAT  BACK  CENTER  LINE 
(z  AXIS,  13  DEGREES  AFT  OF  VERTICAL). 


DESCRIPTION  DIMENSIONS  IN  FEET 

*  I  I 


1. 

CHEEK 

m 

• 

2. 

MOUTH 

«» 

• 

3. 

UPPER  CHEST 

m 

w 

4. 

LOWER  CHEST 

m 

9 

5. 

SHOULDER 

m 

m 

6. 

ELBOW 

• 

m 

7. 

KNEE 

9 

9 

8. 

CENTER  BRACKET 

2.1635 

0.1322 

0.3608 

9. 

FORE  SIDE  PLATE 

1.9841 

-1.0072 

0.2881 

10. 

AFT  SIDE  PLATE 

-0.2387 

-0.9646 

0.7383 

11. 

RIGHT  CENTER  FRAME 

-0.2020 

-0.6037 

2.4942 

12. 

RIGHT  UPPER  FRAME 

-0.1303 

-0.5709 

3.2349 

FIGURE  A.19:  +6/  TEST  CONFIGURATION  FIDUCIAL  TARGET  LOCATIONS 


FIGURE  A-20:  ♦Gy  CONFIGURATION  FIDUCIAL  TARGETS 


ALL  DIMENSIONS  ARE  REFERENCED  TO  THE  SEAT  REFERENCE  POINT  (SRP).  THE  SEAT 
REFERENCE  POINT  IS  LOCATED  AT  THE  INTERSECTION  OF  THE  SEAT  PAN  CENTER  LINE 
(x  AXIS,  30  DEGREES  ABOVE  HORIZONTAL)  AND  THE  SEAT  BACK  CENTER  LINE 
(z  AXIS,  30  DEGREES  AFT  OF  VERTICAL). 


DESCRIPTION  DIMENSIONS  IN  FEET 

i  JL  i 


1.  CHEEK 

2.  MOUTH 

3.  UPPER  CHEST 

,  .  • 

4.  LOWER  CHEST 

'm 

5.  SHOULDER 

6.  ELBOW 

«»■ 

7.  KNEE 

m 

8.  SEAT  PAN 

1.2216 

0.7136 

-0.4663 

9.  LOAD  CELL  MOUNT 

•0.4143 

0.8527 

0.3369 

10.  SEAT  BACK 

-0.0006 

0.6699 

1.4104 

11.  NUMBER  PLATE 

-0.0053 

0.4808 

2.4526 

12.  AFT  BRACKET  ARM 

0.624$ 

2.1675 

-0.5590 

FIGURE  A-El:  -Gx  TEST  CONFIGURATION  FIDUCIAL  TARGET  LOCATIONS 


OBLIQUE 

CAMERA 


FIGURE  A-22:  -Gx  CONFIGURATION  FIDUCIAL  TARGETS/CAMERA  LOCATIONS 


APPEI®IX  B 


ABACS  Data  Svnri>naries 
and  Graphs  for  ADAM  Tests 


B-1 


CHIA  STUDY  +GY  TEST:  3484  SUBJ:  ADAM-S  WT:  143.0  NOM  G:  8.0  CELL:  A 


DATA  ID 

IMMEDIATE! 
PREIMPACT  1 

MAXIMUM! 
VALUE  1 

MINIMUM! TIME  OP j TIME  OF 
VALUE  ! MAXIMUM! MINIMUM 

REFERENCE  MARK  TIME  (MS) 
2.5V  EXT  POWER  (VOLTS) 

1 

2.50} 

2.50! 

1 

2.501 

-254. 

0. 

1. 

lOV  EXT  POWER  (VOLTS) 

10.001 

1 

10.00! 

10.001 

1 

0. 

1. 

SLED  ACCELERATION  (G) 

X  AXIS 

1 

! 

-0.021 

1 

1 

0.19! 

1 

-1.11! 

88. 

69. 

Y  AXIS 

0.01 1 

8.101 

-0.43! 

100. 

312. 

Z  AXIS 

0.991 

i 

1.67! 

0.141 

1 

83. 

78. 

SEAT  ACCELERATION  (G) 

X  AXIS 

1 

0.231 

1 

1 

1.26! 

1 

-1.81! 

79. 

71. 

Y  AXIS 

-0.01 1 

11.22! 

-0.76! 

87. 

304. 

Z  AXIS 

0.94 1 

2.35! 

-0.371 

85. 

80. 

RESULTANT 

0.97| 

1 

11.37! 

1 

0.791 

1 

87. 

278. 

CHEST  ACCELERATION  (G) 

X  AXIS 

1 

0.281 

1 

5.56! 

1 

-4.07! 

70. 

105. 

Y  AXIS 

0.291 

18.34! 

-1.46! 

72. 

306. 

Z  AXIS 

0.981 

5.96! 

-3.181 

90. 

120. 

RESULTANT 

1.061 

19.04! 

0.851 

71. 

262. 

RY  (RAD/SEC2) 

-5.31} 

1 

1027 -421. 

-1345.491 

j 

80. 

94. 

SLED  VELOCITY  (FPS) 

-0.021 

1 

42.04! 

1 

-0.02! 

1 

272. 

0. 

SHOULDER  STRAP  FORCES  (LB) 
LEFT  X  AXIS 

1 

1 

-6.04j 

1 

4.01! 

1 

-15.63! 

57. 

73. 

LEFT  Y  AXIS 

2.741 

35.591 

-0.09! 

83. 

326. 

LEFT  Z  AXIS 

3.94| 

8.49! 

1.61! 

74. 

56. 

LEFT  RESULTANT 

7.751 

3^.55! 

3.53! 

84. 

303. 

RIGHT  X  AXIS 

-5.321 

1.98! 

-197.66! 

331. 

98. 

RIGHT  Y  AXIS 

1.191 

42.041 

-1.191 

127. 

30Ci. 

RIGHT  Z  AXIS 

1.27| 

2.64! 

-2.44! 

27. 

57. 

RIGHT  RESULTANT 

5.64} 

1 

201.18! 

0.10! 

99. 

316. 

SHOULDER  ROLLER 

1 

1 

1 

Y  AXIS  FORCE  (LB) 

1.951 

152.78! 

-8.85! 

128. 

345. 

Z  AXIS  FORCE  (LB) 

,  11.361 

125.93! 

2.16! 

95. 

304. 

X  A.XIS  TORQUE  (IN-LB) 

4.57} 

322.38! 

-19.181 

93. 

342. 
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B-2 


CHIA  STUDY  +GT  TEST:  3484 

SUB.1:  ADAM-S 

VT:  143.0  NOM  G: 

8.0 

CELL:  A 

1  DATA  ID 

1  IMMEDIATE! 
iPREIMPACTj 

MAXIMUM) 
VALUE  ) 

MINIMUM) TIME  OF) TIME  OF) 
VALUE  ) MAXIMUM) MINIMUM) 

1  HARNESS  ANCHOR  FORCES  (LB) 

1  LEFT  HORIZ  X  AXIS 

i  1 

1  -0.061 

1 

1.50) 

1 

-0.06) 

1 

17.) 

1 

0.) 

1  LEFT  HORIZ  I  AXIS 

1  16.62} 

235.65) 

-2.57) 

78.) 

347.) 

1  LEFT  HCRIZ  Z  AXIS 

1  11*951 

86.52) 

0.03) 

70.) 

335.) 

1  LEFT  RESULTANT 

1  20.49} 

251.03) 

0.84) 

78.) 

342.) 

1  RIGHT  HORIZ  X  AXIS 

}  -15.44} 

3.06) 

-18.81) 

51.) 

346.) 

1  RIGHT  HORIZ  T  AXIS 

}  -12.28} 

22.68) 

-12.49) 

72.) 

1*1 

1  RIGHT  HORIZ  Z  AXIS 

}  13.88) 

15.11) 

1.65) 

1*1 

44.) 

1  RIGHT  RESULTAKT 

1 

1  .14.141 

25.18) 

j 

8.86) 

346.) 

1 

32.) 

1  LEFT  VERT  X  AXIS 

1  1 

1  3.07} 

48.08) 

1 

-1.80) 

120.) 

304.) 

1  LEFT  VERT  Y  AXIS 

}  -0.76} 

275.05) 

-60.56) 

52.) 

78. ) 

1  LEFT  VERT  Z  AXIS 

}  -3.82) 

4.31) 

-178.53) 

32i  - ; 

121.) 

1  LEFT  RESULTANT 

}  4.96} 

276.30) 

1.84) 

52.) 

317.) 

1  RIGHT  VERT  X  AXIS 

}  4.95) 

10.65) 

-1.99) 

.106. ) 

304. ) 

1  RIGHT  VERT  Y  AXIS 

1  0.21) 

24.35) 

-1.52) 

73.) 

286.) 

1  RIGHT  VERT  Z  AXIS 

}  -9.00} 

0.77) 

-21.74) 

39.) 

113. ! 

1  RIGHT  RESULTANT 

1 

}  10.32) 

30.381 

0.82) 

115. 1 

1 

271. 1 

1 

lADAN  INTERNAL  TEMP  (DEG  C) 

1 

1  t 

}  122.33} 

1  i 

124.60) 

1 

1 

122.10) 

1 

77. 1 

1 

3*1 

1 

jADAN  ACCELERATIONS  (G) 

1  HEAD  I  AXIS 

1  I 

1  1 

}  0.07} 

1 

! 

16.46) 

1 

1 

-2.18) 

1 

140.) 

1 

1 

264.) 

1  HEAD  Z  AXIS 

}  0.96) 

4.17) 

-14.40) 

71.) 

109.) 

1  CHEST  Y  AXIS 

}  0.07} 

15.27) 

-1.19) 

88.) 

349.) 

1  LUMBAR  Y  AXIS 

}  0.00) 

i  1 

17.241 

1 

-0.97) 

1 

68. 1 

1 

321.) 

1 

lADAH  FORCES  (LB) 

1  NECK  Y  AXIS 

1  1 

1  1 

1  3.98} 

1 

1 

12.58) 

1 

) 

-154.51) 

1 

1 

266.) 

1 

1 

139.) 

1  NECK  Z  AXIS 

1  22.16) 

234.43) 

-22.37) 

127.) 

72.) 

1  LUMBAR  Y  AXIS 

}  15.82) 

177.57) 

1 

-90.82) 

125.) 

1 

64.) 

1 

lAOAM  NECK  MX  TORQUE  (IN-LB) 

1  1 

1  3.67) 

437.72) 

1 

-175.09) 

144. ) 

1 

78.) 
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B-3 


CHia  STUDY  *01  TEST;  3^8^  SU8J:  flOflM-S  CELL;  fl 


left  shoulder  X  (LBJ 


200.00-1  LEFT  SHOULDER  2  «LB) 
100.00- 


300.00-1 

LEFT  SHOULDER  T  (LBl 

1000.00 

200.00“ 

800.00 

' 

600.00 

100.00- 

0.00- 

MOO. 00 

200.00 

inn.on  - 

1000.00 n  LEFT  SHOULDER  RES  ILBI 


250-150  -50  50  150  250  350  -250-150  -50  50  150  250  350 

TIME  IN  milliseconds 

CHIA  LTUOT  *01  TEST;  3^d^  SU8J;  flOflM-S  CELL;  fl 
l-i  RIGHT  SHOULDER  X  ILBl  200.00 -j  RIGHT  SHOULDER  Z  ILB) 


RIGHT  SHOULDER  T  (LBl 


250-150  -SO  50  150  250  350 


-200.00  . 

1000.00 -]  RIGHT  SHOULDER  RE'  ILBI 
800.00- 
600.00- 
MOO.OO- 

200.00-1  /-v 


-250-150  -50  50  150  250  350 


TIME  IN  MIU  I5EC0N0S 


-5 


CHifl  STUOT  +01  TEST:  3<484  SUBJ:  fiOflM-S  CELL:  H 
LF  HORIZ  anchor  X  !L6I  ZOC.OOi  LF  HORIZ  ANCHOR  Z  (LBl 


LF  HORIZ  ANCHOR  T  (LBl 

1000.00- 

LF  HORIZ  ANCHOR  RES  (LBl 

800.00- 

600.00- 

400.00- 

-250 -I SO  -50  50  150  250  350  -250-150  -50  50  ISO  250  350 

TIME  IN  MILLISECONDS 

CHIA  STUOT  ♦CT  TEST:  3484  SUBJ:  AOAM-S  CELL:  A 
200. 00 T  RT  HORIZ  ANCHOR  X  (LBl  200. 00  t  RT  HORIZ  ANCHOR  Z  ILBl 


200.00 

400.00 

600.00 

800.00 


#  I  I  I  *  » 


1000. 00 n  RT  HORIZ  ANCHOR  RES  ILBl 


250-150  -50  50  150  250  350  -250-150  -SO  50  ISO  250  350 

TIME  IN  MILLISECONDS 


CHifl  STUDY  *01  TEST;  3484  SUBJ;  RDflM-S  CELL:  fl 
LF  vert  anchor  X  ILBJ  200. 00 -i  LF  VERT  ANCHOR  Z  (LB) 

Q  QQ - 

-200.00-  ^ 


.00-1  LF  VERT  ANCHOR  Y  (LB) 

200.00-1  fl 


1000.00-1  LF  VERT  ANCHOR  RES  (LB) 
800.00- 
600.00- 
400.00- 


-250-150  -50  50  ISO  250  350  -250-150  -50  SO  ISO  250  350 

TIME  IN  MILLISECONDS 

CHIA  STliOT  ♦CT  TEST:  3484  SUBJ;  AOAM-S  CELL;  fl 
300.00-1  RT  VERT  ANCHOR  X  (Lfll  200. 00 -|  RT  VERT  ANCHOR  Z  (LB) 


300.00-1  RT  VERT  ANCHOR  T  (LB)  1000. 00-i  RT  VERT  ANCHOR  RES  (LB) 


[iXi| 

ii!n 

niiii 

tilt] 

till] 

250-150  -50  50  150  250  350  -250-150  -50  50  ISO  250  350 

time  IN  milliseconds 


CHifl  STUOT  *01  TEST:  3^8q  SUBJ:  flOflM-S  CELL;  fl 


CBIA  STUDY  *G1  TEST:  3485  SUBJ:  ADAM-L  VT:  216.0  NOM  G:  8.0  CELL:  A 


I  DATA  ID  I IMMEDIATE I  MAXIMUM)  MINIMUM) TIME  OP) TIME  OF) 

)  j PREIMPACT)  VALUE  )  VALUE  j MAXIMUM j MINIMUM ) 


REFERENCE  MARK  TIME  (MS) 
2.5V  EXT  POVER  (VOLTS) 

2.50 

2.50 

2.50 

-265. 

86. 

265. 

lOV  EXT  POVER  (VOLTS) 

10.00 

10.00 

10.00 

0. 

9. 

SLED  ACCELERATION  (G) 

' 

X  AXIS 

-0.01 

0.48 

-1.21 

70. 

62. 

T  AXIS 

0.02 

7.98 

-0.44 

69. 

282. 

Z  AXIS 

0.98 

1.43 

0.42 

80. 

60. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.34 

1.66 

-1.80 

69. 

61. 

T  AXIS 

-0.02 

12.60 

-0.83 

84. 

298. 

Z  AXIS 

0.94 

2.53 

-0.77 

61. 

55. 

RESULTANT 

1.00 

12.67 

0.68 

84. 

295. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.21 

7.21 

-8.47 

79. 

97. 

Y  AXIS 

0.21 

20.41 

-3.76 

78. 

273. 

Z  AXIS 

0.97 

1.02 

6.47 

-7.06 

75. 

112. 

RESULTANT 

22.21 

0.52 

78. 

316. 

RY  (RA0/SEC2) 

1.23 

1803.02 

-2392.55 

86. 

97. 

SLED  VELOCITY  (FPS) 

0.03 

42.13 

0.00 

261. 

3. 

SHOULDER  STRAP  FORCES  (LB) 

. 

LEFT  X  AXIS 

-8.31 

5.97 

-29.38 

53. 

173. 

LEFT  Y  AXIS 

4.65 

49.50 

2.30 

91. 

294. 

LEFT  Z  AXIS 

6.66 

10.28 

2.25 

60. 

55. 

LEFT  RESULTANT 

11.64 

53.66 

5.43 

91. 

296. 

)  RIGHT  X  AXIS 

-10.55 

1.38 

-374.17 

325. 

101. 

)  RIGHT  Y  AXIS 

1.98 

90.56 

-0.58 

91. 

295. 

)  RIGHT  Z  AXIS 

1.33 

4.85 

-9.11 

60. 

103. 

I  RIGBT  RESULTANT 

10.84 

381.97 

0.86 

101. 

340. 

1 

)  SHOULDER  ROLLER 

' 

j  Y  AXIS  FORCE  (LB) 

-0.49 

279.38 

*6.57 

95. 

331. 

)  Z  AXIS  FORCE  (LB) 

8.89 

148.73 

-0.17 

97. 

296. 

j  X  AXIS  TORQUE  (IN-LB) 

8.20 

409.98 

-8.09 

96. 

330. 
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B.10 


CHIA  STUDY  *GY  TEST:  3485  SUBJt  AOAM-L  VTi  216.0  NOM  G:  8.0  CELL:  A 


DATA  ID  IMMEDIATE  I  MAXIMUM  MINIMUM  TIME  OP  |  TIME  0F| 

PREIHPACTI  VALUE  VALUE  MAXIMUM | MINIMUM | 


HARNESS  ANCHOR  FORCES  (LB) 

LEFT  HORIZ  X  AXIS 

-10.48 

-1.47 

-282.61 

332. 

104. 

LEFT  HORIZ  T  AXIS 

10.75 

181.15 

2.05 

85. 

333. 

LEFT  HORIZ  Z  AXIS 

11.68 

80.15 

2.67 

100. 

327. 

LEFT  RESULTANT 

19.03 

336.30 

3.67 

103. 

337. 

RIGHT  HORIZ  X  AXIS 

-15.00 

2.90 

-29.90 

73. 

340. 

RIGHT  HORIZ  T  AXIS 

-11.07 

54.27 

-10.80 

83. 

1. 

RIGHT  HORIZ  Z  AXIS 

17.15 

21.80 

-1.75 

337. 

79. 

RIGHT  RESULTANT 

25.35 

54.37 

9.68 

85. 

31. 

LEFT  VERT  X  AXIS 

2.54 

33.19 

0.34 

94. 

55. 

LEFT  VERT  T  AXIS 

-0.85 

115.71 

-3.79 

98. 

303. 

LEFT  VERT  Z  AXIS 

-2.24 

1.83 

-335.40 

313. 

102. 

LEFT  RESULTANT 

3.56 

354.91 

2.72 

102. 

2. 

RIGHT  VERT  X  AXIS 

4.82 

28.84 

-0.04 

107. 

278. 

RIGHT  VERT  T  AXIS 

0.52 

32.42 

-2.07 

84. 

329. 

RIGHT  VERT  Z  AXIS 

-7.66 

1.87 

-52.81 

270. 

108. 

RIGHT  RESULTANT 

9.16 

64.09 

1.39 

109. 

278. 

ADAM  INTERNAL  TEMP  (DBG  C) 

114.39 

114.50 

112.50 

0. 

269. 

ADAM  ACCELERATIONS  (G) 

HEAD  T  AXIS 

-0.01 

15.94 

-2.98 

127. 

49. 

HEAD  Z  AXIS 

1.01 

2.80 

-18.97 

75. 

105. 

CHEST  T  AXIS 

0.03 

18.49 

-0  36 

97. 

269. 

LUMBAR  T  AXIS 

0.08 

22.46 

-0.79 

77. 

333. 

ADAM  FORCES  (LB) 

NECK  T  AXIS 

-0.58 

20.43 

-176.30 

53. 

130. 

NECK  Z  AXIS 

-7.02 

192.75 

-58.38 

105. 

53. 

LUMBAR  T  .\XIS 

2.41 

262.98 

-82.37 

80. 

69. 

ADAM  NECK  NX  TORQUE  (IN>LB) 

-1.40 

561.02 

-153.53 

125. 

80. 
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CBIA  STUDY  ^GT  TEST:  3486  SUBJ:  AOAM-L  VT:  216.0  NOM  G:  11.0  CELL:  B 


I  DATA  ID  I IMMEDIATE I  MAXIMUM  MINIMUM | TIME  OF | TIME  OF | 

I  jPEEIMPACTI  VALUE  VALUE  j MAXIMUM j MINIMUM j 


1  REFERENCE  MARK  TIME  (MS) 
12.5V  EXT  POWER  (VOLTS) 

2. SO 

2.30 

2.50 

-244. 

1. 

46. 

jlOV  EXT  POWER  (VOLTS) 

j 

10.00 

10.00 

10.00 

0. 

1. 

ISLED  ACCELERATION  (G) 

■ 

X  AXIS 

-0.03 

0.34 

-1.31 

341. 

36. 1 

T  AXIS 

0.00 

11.27 

-0.64 

100. 

235. 

Z  AXIS 

0.96 

1.73 

-0.07 

234. 

54. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.21 

2.48 

-2.47 

65. 

53. 

T  AXIS 

-0.02 

17.80 

-1.34 

77. 

253. 

Z  AXIS 

0.92 

2.84 

-1.37 

55. 

50. 

RESULTANT 

0.94 

18.04 

0.59 

77. 

357. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.19 

9.97 

-20.00 

78. 

92. 

T  AXIS 

0.19 

31.66 

-3.57 

74. 

347. 

Z  AXIS 

1.00 

6.46 

-8.82 

71. 

106. 

RESULTANT 

1.04 

33.30 

0.37 

92. 

256. 

RT  (RA0/SSC2) 

-8.61 

2481.37 

-2871.79 

83. 

92. 

SLED  VELOCITY  (FPS) 

0.01 

32.03 

0.01 

241. 

0. 

SHOULDER  STRAP  FORCES  (LB) 

LEFT  X  AXIS 

-9^58 

6.21 

-64.50 

48. 

146. 

LEFT  Y  AXIS 

2.91 

68.66 

-0.41 

86. 

248. 

LEFT  Z  AXIS 

3.22 

12.94 

-0.83 

77. 

50. 

LEFT  RESULTANT 

11.31 

76.30 

4.22 

84. 

239. 

RIGHT  X  AXIS 

-9.29 

4.33 

-481.70 

355. 

95. 

RIGHT  Y  AXIS 

1.14 

129.63 

-1.24 

88. 

286. 

RIGHT  Z  AXIS 

0.72 

4.72 

-14.31 

35. 

92. 

RIGHT  RESULTANT 

9.41 

494.00 

0.69 

95. 

295. 

SHOULDER  ROLLER 

T  AXIS  FORCE  (LB) 

-1.27 

389.34 

-13.42 

91. 

333. 

Z  AXIS  FORCE  (LB) 

6.07 

130.74 

-2.81 

77. 

346. 

X  AXIS  TORQUE  (IN-LB) 

2.62 

438.93 

-19.24 

90. 

312. 
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1  DATA  ID 

1 

IMMBOIATEI 

PREIMPACrj 

MAXIMUM! 
VALUE  1 

MINIMUM (TIME  OF {TIME  OF 
VALUE  1  MAXIMUM (MINIMUM 

1  HARNESS  ANCHOR  FORCES  (LB) 

1  LLit  HORIZ  Z  AXIS 

-11.53 

0.06 

-413.85 

354. 

98. 

1  LEFT  HORIZ  T  AHS 

2.23 

246.74 

-1.91 

76. 

311. 

1  LEFT  HORIZ  Z  AXIS 

9.56 

97.23 

-0.07 

96. 

357. 

1  LEFT  RESULTAKT 

15.19 

479.77 

1.51 

98. 

357. 

1  RIGHT  HORIZ  X  AXIS 

-12.43 

9.37 

-62.48 

61. 

357. 

1  RIGHT  HORIZ  T  AXIS 

-12.59 

71.89 

-19.55 

76. 

336. 

1  RIGHT  HORIZ  Z  AXIS 

13.18 

38.29 

-12.18 

348. 

64. 

1  RIGHT  RESULTANT 

22.07 

75.41 

7.79 

358. 

24. 

1  LEFT  VERT  X  AXIS 

1.17 

43.89 

-2.34 

83. 

52. 

1  LEFT  VERT  T  AXIS 

1.86 

188.20 

-2.49 

97. 

289. 

1  LEFT  VERT  Z  AXIS 

-2.73 

2.19 

-487.40 

329. 

99. 

1  LEFT  RESULTANT 

3.61 

523.30 

2.29 

99. 

278. 

1  RIGHT  VERT  X  AXIS 

1.81 

39.77 

-3.54 

100. 

280. 

1  UGHT  VERT  T  AXIS 

-0.38 

42.73 

-3.83 

81. 

348. 

1  RIGHT  VERT  Z  AXIS 

-6.19 

0.00 

-128.65 

35. 

101. 

1  RIGHT  RESULTANT 

1 

6.47 

140.76 

0.39 

101. 

243. 

lAOAH  INTERNAL  TEMP  (DBG  C) 

108.81 

105.00 

108.00 

0. 

28. 

(ADAH  ACCELERATIONS  (G) 

1  HEAD  T  AXIS 

-0.04 

22.73 

-2.26 

127. 

353. 

1  HEAD  Z  AXIS 

1.06 

4.18 

-33.30 

71. 

99. 

1  CHEST  T  AXIS 

0.11 

26.30 

-2.63 

89. 

345. 

1  LUMBAR  T  AXIS 

0.15 

34.88 

-2.06 

72. 

336. 

(ADAH  FORCES  (LB) 

1  NECK  T  AXIS 

-0.25 

29.71 

-255.14 

355. 

123. 

1  NECK  Z  AXIS 

8.66 

369.83 

-19.90 

100. 

50. 

1  LUMBAR  T  AXIS 

-5.09 

378.91 

-173.67 

78. 

66. 

lADAM  NECK  MX  TORQUE  (IN-LB) 

-4.14 

768.99 

^296.99 

117. 

76. 
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CHIA  STUDY  -^T  TEST:  3487  SUBJt  AOAM>L  VT:  216.0  HOM  G:  14.0  CELL:  C 


I  DATA  ID  IMMEDIATE I  MAXIMUM |  MINIMUM (TIME  OF | TIME  0F| 

I  PEBIMPACrj  VALUE  j  VALUE  j MAXIMUM j MINIMUM j 


BEFERENCE  HARK  TIME  (MS) 
2.SV  EXT  POWER  (VOLTS) 

2.50 

2.50 

2.50 

-263. 

175. 

96. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

19. 

33. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.02 

0.79 

-1.81 

58. 

51. 

T  AXIS 

0.03 

14.35 

-0.60 

90. 

213. 

Z  AXIS 

0.99 

1.57 

0.05 

209. 

60. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.23 

3.54 

-2.37 

60. 

50. 

T  AXIS 

0.01 

24.88 

-1.61 

67. 

307. 

Z  AXIS 

0.94 

4.31 

-2.41 

67. 

62. 

RESULTANT 

0.97 

25.27 

0.77 

67. 

301. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.23 

10.32 

-23.37 

71. 

82. 

T  AXIS 

0.16 

36.68 

-4.38 

68. 

319. 

Z  AXIS 

1.06 

8.70 

-12.48 

86. 

100. 

RESULTANT 

1.10 

40.98 

0.80 

80. 

238. 

RT  (RA0/SEC2) 

-7.16 

3489.89 

-4179.06 

96. 

88. 

SLED  VELOCITY  (FPS) 

0.02 

59.94 

0.03 

219. 

0. 

SHOULDER  STRAP  FORCES  (LB) 
LEFT  X  AXIS 

-8.63 

5.34 

-83.04 

44. 

124. 

LEFT  Y  AXIS 

1.17 

85.16 

-4.63 

76. 

306. 

LEFT  Z  AnS 

3.03 

14.64 

-4.86 

68. 

62. 

LEFT  RESULTANT 

9.24 

105.03 

3.21 

77. 

215. 

RIGHT  X  AXIS 

-7.63 

4.15 

-470.23 

315. 

86. 

RIGHT  Y  AXIS 

0.99 

143.28 

-2.78 

77. 

304. 

RIGHT  Z  AXIS 

0.59 

3.17 

-20.93 

50. 

88. 

RIGHT  RESULTANT 

7.75 

483.36 

0.80 

86. 

278. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

-2.66 

432.48 

-20.43 

80. 

311. 

Z  AXIS  FORCE  (LB) 

4.26 

128.39 

-1.90 

74. 

228. 

X  AUS  TORQUE  (IN-LB) 

-1.55 

413.37 

-29.29 

86. 

284. 
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CHIA  STUDY  TBSTt  3437  SUBJi  ADAM-L  9Tt  216.0  NON  Gt  14.0  CELL:  C 


DATA  ID 


lINHEDIATBI  MAXIMUN  MINIMUM  |  TIME  OP  |  TIMS  0P| 
jPRBIMPACTI  VALUE  VALUE  j MAZINUM j MINIMUM | 


HARNESS  ANCHOR  FORCES  (LB) 

1 

LEFT  HORIZ  Z  AZIS 

-9.89 

0.69 

-411.661 

285. 

91. 

LEFT  BORIS  T  AZIS 

7.32 

234.78 

-3.441 

68. 

306. 

LEFT  HORIZ  Z  AZIS 

9.29 

95.57 

-1.731 

85. 

319. 

LEFT  RESULTANT 

IS.  44 

471.38 

0.691 

89. 

285. 

RIGHT  HORIZ  Z  AZIS 

-15.56 

7.81 

-79.661 

56. 

320. 

RIGHT  HORIZ  T  AUS 

-11.43 

93.69 

-38.201 

67. 

314. 

RIGHT  HORIZ  Z  AZIS 

17.80 

53.06 

-0.771 

318. 

56; 

RIGHT  RESULTANT 

26.29 

102.41 

13.511 

j 

320. 

23. 

LEFT  VEST  Z  AZIS 

0.14 

39.03 

O.lOi 

70. 

0. 

LEFT  VEST  T  AZIS 

-0.02 

265.82 

-4.961 

85. 

311. 

LEFT  VERT  Z  AZIS 

-0.93 

4.23 

-692.581 

296. 

93. 

LEFT  RESULTANT 

1.24 

738.59 

0.231 

94. 

0. 

RIGHT  VERT  Z  AZIS 

0.54 

52.94 

-3.001 

93. 

278. 

RIGHT  VERT  T  AZIS 

0.76 

55.87 

-6.211 

92. 

337. 

RIGHT  VERT  Z  AZIS 

-3.29 

3.02 

-186.731 

259. 

95. 

RIGHT  RESULTANT 

3.46 

200.59 

0.941 

j 

95. 

1. 

ADAM  INtSRNAL  TEMP  (DEG  C) 

108.62 

109.00 

107.251 

102. 

70. 

ADAM  ACCELERATIONS  (G) 

1 

1 

BEAD  T  AZIS 

-0.06 

27.57 

-4.041 

117. 

222. 

BEAD  Z  ARIS 

1.02 

5.47 

-48.341 

64. 

91. 

CHEST  T  AZIS 

-0.07 

29.59 

-4.101 

80. 

297. 

LUMBAR  T  AZIS 

0.09 

45.20 

-3.591 

1 

63. 

304. 

ADAM  FORCES  (LB) 

1 

1 

NECK  T  AZIS 

2.94 

40.95 

-332.041 

215. 

116. 

NECK  Z  AZIS 

-3.54 

518.72 

-39.801 

92. 

64. 

LUMBAR  T  AZIS 

-0.32 

508.84 

-320.021 

87. 

59. 

ADAM  NECK  MZ  TORQUE  (IN-LB) 

-8.01 

965.16 

1 

-413.201 

120. 

70. 
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CHIA  STUDY  *GY  TEST:  3489  SUBJ:  ADAM>L  VT:  216.0  NOM  6:  11.0  CELL:  E 


1  DATA  ID  1 

1 

IMMEDIATE 
PREIMPACT 1 

MAXIMUM  1 
VALUE  1 

MINIMUNI TIME  OF (TIME  0F| 
VALUE  1  MAXIMUNI  MINIMUNI 

REFERENCE  MARK  TIME  (MS) 

1 

-284. 1 

1 

2.5V  EXT  POWER  (VOLTS) 

2.50 

2.501 

2.49 

219. 1 

300. 1 

lOV  EXT  POVER  (VOLTS) 

10.00 

10.001 

10.00 

2.| 

46. 1 

1 

SLED  ACCELERATION  (G) 

1 

1 

1 

1 

1 

X  AXIS 

-0.02 

0.28 

-1.45 

65. 1 

58. 1 

T  AXIS 

0.01 

11.07 

-0.59 

98. 1 

237.1 

Z  AXIS 

0.98 

1.72 

0.24 

82. 

63. 

SEAT  ACCELERATION  (G) 

■ 

X  AXIS 

0.23 

2.12 

-2.58 

101. 

58. 

Y  AXIS 

-0.01 

15.04 

-0.72 

85. 

240. 

Z  AXIS 

0.94 

2.03 

-1.42 

60. 

65. 

RESULTANT 

0.97 

15.09 

0.54 

85. 

269. 

CBEST  ACCELERATION  (G) 

X  AXIS 

0.14 

12.18 

-13.28 

79. 

94. 

Y  AXIS 

0.18 

35.21 

-3.24 

78. 

221. 

Z  AXIS 

1.04 

11.50 

-9.34 

78. 

107. 

RESULTANT 

1.07 

38.81 

0.96 

78. 

16. 

RY  (RA0/SBC2) 

-6.38 

2950.27 

-3427.14 

86. 

96. 

SLED  VELOCITT  (PPS) 

j 

0.01 

51.93 

0.02 

234. 

0. 

SBOULDER  STRAP  FORCES  (LB) 

, 

LE^  X  AXIS 

-8.16 

3.85 

-70.79 

66. 

144. 

LEFT  T  AXIS 

3.45 

55.30 

0.05 

88. 

320. 

LEFT  Z  AXIS 

4.93 

11.81 

1.49 

143. 

65. 

LEFT  RESULTANT 

10.15 

79.66 

8.50 

144. 

3. 

RIGBT  X  AXIS 

-7.42 

0.71 

-564.60 

296. 

86. 

RIGBT  Y  AXIS 

1.68 

136.60 

-1.29 

87. 

277. 

RIGBT  Z  AXIS 

1.15 

3.78 

-13.98 

60. 

90. 

RIGBT  RESULTANT 

7.72 

580.68 

0.72 

86. 

298. 

SBOULDER  Roller 

Y  AXIS  FORCE  (LB) 

-1.82 

479.23 

-10.98 

86. 

277. 

Z  AXIS  FORCE  (LB) 

7.79 

328.24 

1.60 

84. 

320. 

X  AXIS  TORQUE  (IN-LB) 

4.76 

1  898.50 

-19.62 

85. 

284. 
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CHIA  STUDY  -t^T  TEST:  3489  SUBJ:  ADAM-L  VT:  216.0  HOH  Gt  11.0  CELL:  K 


1  DATA  ID 

IMMEDIATE  1 

MAXIMUM  1 

MINIMUMjTIME  OF)TIMS  Of) 

PREIMPACT  1 

VALUE  1 

VALUE  j MAXIMUM) MINIMUM) 

IHABNESS  ANCHOR  FORCES  (LB) 

1 

1 

1  LEFT  HORIZ  X  AXIS 

-17.351 

3.311 

-116.96 

275. 

93. 

1  LEFT  HORIZ  T  AXIS 

^2.171 

86.181 

-16.42 

82. 

307. 

1  LEFT  HORIZ  Z  AXIS 

0.631 

3.67| 

-43.17 

284. 

91. 

1  LEFT  RESULTANT 

17.531 

141.43) 

0.79 

92. 

253. 

1  RIGHT  HORIZ  X  AXIS 

-15.651 

9.34) 

-148.41 

199. 

97. 

1  raCHT  HORIZ  T  AXIS 

2.711 

219.01) 

-4.33 

64. 

305. 

1  RIGHT  HORIZ  Z  AXIS 

1.651 

11.74) 

-67.33 

71. 

104. 

1  RIGHT  RESULTANT 

15.971 

1 

258.63) 

1 

3.72 

64. 

259. 

1  LEFT  VERT  X  AXIS 

-0.281 

1.27) 

-54.69 

292. 

89. 

1  LEFT  VERT  T  AXIS 

0.001 

167.86) 

-2.49 

92. 

305. 

1  LEFT  VERT  Z  AXIS 

-0.601 

1.75) 

-583.33 

277. 

93. 

1  LEFT  RESULTANT 

0.891 

609.35) 

0.29 

93. 

1. 

1  RIGHT  VERT  X  AXIS 

-1.231 

0.43) 

-8.59 

24. 

57. 

1  RIGHT  VERT  T  AXIS 

0.171 

29.35) 

-1.69 

56. 

236. 

1  RIGHT  VERT  Z  AXIS 

-0.521 

2.57) 

-19.94 

222. 

104. 

1  RIGHT  RESULTANT 

1.591 

I 

34.43) 

0.78 

104. 

253. 

lADAN  INTERNAL  TENP  (DBG  C) 

105.481 

1 

106.00) 

104.75 

54. 

77. 

lADAM  ACCELERATIONS  (G) 

1 

1 

1 

) 

1  HEAD  T  AXIS 

-0.131 

20.95) 

-2.94 

122. 

60. 

i  BEAD  Z  AXIS 

1.021 

2.35) 

-34.93 

312. 

97. 

1  CHEST  T  AXIS 

-0.031 

27.27) 

-2.21 

78. 

319. 

1  LUMBAR  T  AXIS 

0.101 

23.03) 

-1.53 

63. 

302. 

(ADAH  FORCES  (LB) 

1 

1 

1 

) 

1  NECK  T  AXIS 

1.87| 

35.16) 

-251.27 

60. 

120. 

1  NECK  Z  AXIS 

-2.161 

340.38) 

-12.30 

96. 

50. 

1  LUMBAR  T  AnS 

-3.271 

1 

50.24) 

1 

-531.93 

106. 

67. 

lADAM  NECK  MX  TORQUE  (IN-LB) 

-6.601 

714.72) 

-308.31 

125. 

76. 
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CHIA  STUDY  ^GT  TEST:  3490  SUBJi  ADAM-L  VTt  216.0  NOH  Gt  14.0  CELL:  T 


DATA  ID  1 IMMEDIATE  1 

1  PREIMPACT 1 

MAXIMUM! 
VALUE  1 

MINIMUM  1 TIME  OF | TIME  0F| 
VALUE  1  MAXIMUM  1  MINIMUM  1 

REFERENCE  MARK  TIME  (MS) 
2.5V  EXT  POVER  (VOLTS) 

2.50 

2.50 

2.50 

-276. 

4. 

12. 1 

lOV  EXT  POVER  (VOLTS) 

10.00 

10.00 

10.00 

74. 

4. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.02 

0.49 

-1.81 

61. 

53. 

T  AXIS 

0.03 

14.54 

-0.56 

89. 

213. 

Z  AXIS 

1.01 

2.34 

■ 

-0.24 

71. 

62. 

SEAT  ACCELERATION  (G) 

X  AXIS 

, 

0.27 

3.24 

-3.54 

85. 

54. 

T  AXIS 

-0.01 1  24.02 

-1.66 

66. 

298. 

Z  AXIS 

0.90 

2.99 

-3.25 

68. 

63. 

RESULTANT 

0.94 

24.08 

0.59 

66. 

208. 

CHEST  ACCELERATION  (G) 

.  ■ 

X  AXIS 

0.25 

7.67 

-10.50 

67. 

80. 

T  AXIS 

0.38 

32.09 

-4.14 

84. 

310. 

Z  AXIS 

1.23 

7.76 

-10.01 

76. 

102. 

RESULTANT 

1.31 

33.10 

0.62 

84. 

225. 

RT  (RA0/SZC2) 

.11.23 

2397.66 

-1755.87 

72. 

81. 

■ 

SLED  VELOCITY  (FPS) 

0.04 

• 

59.80 

0.08 

213. 

0. 

SHOULDER  STRAP  FORCES  (LB) 

LEFT  X  AXIS 

.8  •  88 

4.87 

-87.44 

62. 

131. 

LEFT  Y  AXIS 

1.65 

70.41 

-5.57 

74. 

295. 

LEFT  Z  AXIS 

4.14 

13.72 

-3.49 

129. 

63. 

LEFT  RESULTANT 

9.97 

97.66 

9.82 

131. 

7. 

RIGHT  X  AXIS 

-10.10 

4.27 

-598.59 

296. 

88. 

RIGHT  Y  AXIS 

2.00 

140.24 

-4;65 

76. 

295. 

RIGHT  Z  AXIS 

0.37 

2.56 

-15.20 

57. 

63. 

RIGHT  RESULTANT 

10.33 

612.43 

0.32 

89. 

267. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

0.00 

477.78 

-23.09 

104. 

294. 

Z  AXIS  FORCE  (LB) 

11.11 

294.05 

6.50 

82. 

259. 

X  AXIS  TORQUk  (IN>LB) 

7.20 

837.67 

-39.46 

85. 

284. 

CBIA  STUDY  4GT  TRST:  3490  SUBJi  ADAM-L  VTt  216.0  NOH  Gt  14.0  CELL:  P 


DATA  ID  1 IMMEDIATE  1  MAXIMUM 

iPREIMPACrj  VALUE 

MINIMUM  1 TIME  OF (TIME  0F| 
VALUE  1  MAXIMUM! MINIMUM! 

HARNES::  ANCHOR  FORCES  (LB) 
LEFT  HCRIZ  I  AXIS 

-IS. 88 

20.65 

-162. JO 

309. 

82. 

LEFT  HORIZ  T  AXIS 

-9.43 

118.24 

-48.69 

69. 

302. 

LEFT  HORIZ  Z  AXIS 

-3.21 

2.20 

-59.06 

251. 

77. 

LEFT  RESULTANT 

18.77 

200.08 

3.12 

85. 

235. 

RIGHT  KORIZ  X  AXIS 

-14.14 

15.71 

-335.72 

215. 

60. 

RIGHT  HORIZ  T  AXIS 

5.73 

323.15 

-12.73 

61. 

292. 

RIGHT  HORIZ  Z  AUS 

-1.44 

2.12 

-145.93 

259. 

96. 

RIGHT  RESULTANT 

IS.  36 

462.81 

13.24 

61. 

237. 

LEFT  VERT  X  AXIS 

-0.80 

1.63 

-68.93 

288. 

97. 

LEFT  VERT  T  AXIS 

-0.07 

216.09 

-2.57 

86. 

258. 

LEFT  VERT  Z  AXIS 

-1.09 

2.03 

-731.34 

244. 

85. 

LEFT  RESULTANT 

1.57 

764.78 

0.41 

85. 

242. 

RIGHT  VERT  X  AXIS 

0.21 

1.05 

-20.61 

1. 

95. 

RIGHT  VERT  T  AXIS 

0.07 

56.97 

-1.66 

lO’. 

222. 

RIGHT  VERT  Z  AXIS 

-0.46 

2.51 

-106.84 

235. 

99. 

RIGHT  RESULTANT 

1.28 

119.95 

1.04 

99. 

0. 

ADAM  INTERNAL  TEMP  (DEG  C) 

102.69 

103.26 

101.76 

47. 

66. 

ADAM  ACCELERATIONS  (G) 

HEAD  T  AXIS 

0.09 

24.15 

-2.50 

118. 

224. 

BEAD  Z  AXIS 

0.99 

5.52 

-39.42 

292. 

91. 

CHEST  T  AXIS 

0.19 

29.56 

-2.56 

79. 

287. 

LUMBAR  T  AXIS 

0.10 

36.20 

-3.14 

61. 

291. 

ADAM  FORCES  (LB) 

NECK  T  AXIS 

-2.13 

25.59 

-287.59 

224. 

116. 

NECK  Z  AXIS 

-3.07 

400.49 

-42.76 

91. 

292. 

LUMBAR  T  AXIS 

8.19 

236.66 

-365.25 

101. 

59. 

ADAM  NECK  MX  TORQUE  (IN-LB) 

0.36 

800.07 

-2M.29 

113. 

67. 
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CHIA  STUDT  TEST:  3491  SUBJ:  ADAM-S  UT:  143.0  NOH  G:  8.0  CELL:  0 


DATA  ID  I IMMEDIATE I  MAXIMUM |  MINIMUM) TIME  OF {TIME  0F| 

I  PREIMPACT I  VALUE  j  VALUE  | MAXIMUM j MINIMUM | 


REFERENCE  MARK  TIME  (MS) 
2.5V  EXT  POWER  (VOLTS) 

2.50 

2.50 

2.50 

-328. 

33. 

71^  1 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

154. 

0. 1 

SLED  ACCELERATION  (G) 

X  AXIS 

0.00 

0.22 

-1.10 

54. 

64. 1 

T  AXIS 

0.03 

8.11 

-0.46 

95. 

279. 1 

Z  AXIS 

1.03 

1.70 

0.17 

79. 

84. 1 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.26 

2.54 

-2.29 

98. 

64. 

T  AXIS 

-0.03 

13.13 

-0.41 

83. 

265. 

Z  AXIS 

0.92 

3.02 

-0.79 

93. 

50. 

RESULTANT 

0.95 

13.17 

0.70 

83. 

274. 

CHEST  ACCELERATION  (G) 

■ 

X  AXIS 

0.19 

6.72 

-3.22 

65. 

107. 

T  AXIS 

0.35 

22.10 

0.15 

67. 

277. 

Z  AXIS 

1.17 

3.22 

-1.59 

183. 

117. 

RESULT.\NT 

1.24 

22.91 

1.15 

66. 

4. 

RT  (RAL/SEC2) 

-11.55 

823.22 

-686.12 

72. 

222. 

SLED  VELOCITY  (FPS) 

0.00 

41.99 

-0.01 

259. 

1. 

SHOULDER  STRAP  FORCES  (LB) 

LEFT  X  AXIS 

-3.15 

8.56 

-15.01 

100. 

66. 

LEFT  T  AXIS 

6.56 

40.61 

6.08 

8l. 

3. 

LEFT  Z  AXIS 

7.71 

12.43 

3.26 

81. 

51. 

LEFT  RESULTANT 

10.62 

42.79 

9.07 

81. 

260. 

RIGHT  X  AXIS 

-3.12 

0.00 

-256.96 

273. 

95. 

RIGHT  T  AXIS 

1.13 

55.20 

0.28 

88. 

270. 

RIGHT  Z  AXIS 

1.87 

5.58 

-2.03 

81. 

51. 

RIGHT  RESULTANT 

3.90 

260.24 

1.54 

95. 

273. 

SHOULDER  ROLLER 

T  AXIS  FORCE  (LB) 

-1.29 

209.87 

-3.27 

90. 

274. 

Z  AXIS  FORCE  (LB) 

4.56 

171.06 

-3.89 

93. 

276. 

X  AXIS  TORQUE  (IH-LB) 

1.421  460.59 

-1.20 

95. 

275. 
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CHIA  STUDY  *Gr  TEST:  3491  SUBJt  AOAH>S  VTt  143.0  NOH  Gt  8.0  CELL: 


1  DATA  ID 

1  IMMEDIATE  1 

1  PREIMPACT 1 

MAXIMUM  1 
VALUE  1 

MINIMUM  1 
VALUE  1 

TIME  0F| 
MAXIMUM 1 

TIME  0F| 
MINIMUM  1 

1  HARNESS  ANCHOR  FORCES  (LB) 

1  LEFT  HORIZ  X  AXIS 

1 

-1.371 

1 

0.371 

-118.33 

13. 

84. 

1  LEFT  HORIZ  T  AXIS 

-1.461 

162.861 

-0.59 

80. 

0. 

1  LEFT  HORIZ  Z  AXIS 

1.301 

3.24| 

-38.20 

5. 

86. 

1  LEFT  RESULTANT 

2.561 

200.231 

1.69 

80. 

10. 

1  RIGHT  HORIZ  X  AXIS 

-6.221 

15.651 

-32.77 

58. 

79. 

1  RIGHT  HORIZ  T  AXIS 

-0.17| 

151.131 

-0.11 

77. 

0. 

1  RIGHT  HORIZ  Z  AXIS 

-0.811 

-0.101 

-57.30 

0. 

80. 

1  RIGHT  RESULTANT 

6.331 

1 

162.091 

1 

4.66 

77. 

4. 

1  LEFT  VERT  X  AXIS 

-2.991 

-1.781 

-26.11 

276. 

88. 

1  LEFT  VERT  T  AXIS 

-0.031 

115.661 

-0.03 

78. 

0. 

1  LEFT  VERT  Z  AXIS 

-6.301 

-6.301 

-308.99 

0. 

89. 

I  LEFT  RESULTANT 

6.97| 

326.341 

6.97 

89. 

0. 

1  RIGHT  VERT  X  AXIS 

-2.20j 

-0.331 

-9.35 

20. 

110. 

1  RIGHT  VERT  T  AXIS 

0.381 

33.141 

-1.35 

80. 

4. 

1  RIGHT  VERT  Z  AXIS 

-5.201 

-1.611 

-33.77 

12. 

73. 

1  RIGHT  RESULTANT 

5.681 

1 

45.701 

3.40 

80. 

12. 

lADAM  INTERNAL  TEMP  (DEG  C) 

118.701 

1 

119*851 

1 

118.11 

129. 

54. 

lADAM  ACCELERATIONS  (G) 

1  HEAD  Y  AXIS 

I 

0.061 

1 

1 

14.591 

-0.98 

129. 

263. 

1  HEAD  Z  AXIS 

0.911 

4.151 

-14.42 

66. 

92. 

1  CHEST  T  AXIS 

0.291 

17.391 

0.32 

79. 

0. 

1  LUMBAR  Y  AXIS 

-0.151 

1 

23.131 

-0.31 

73. 

271. 

lADAM  FORCES  (LB) 

1  NECK  Y  AXIS 

-4.761 

1 

1 

-2.131 

-121.85 

51-. 

130. 

1  NECK  Z  AXIS 

-27.441 

133.511 

-64.35 

93. 

51. 

1  LUMBAR  Y  AXIS 

5.84| 

1 

341.331- 

-1713.05 

84. 

69. 

lADAM  NECK  MX  TORQUE  (IN-LB) 

43.421 

311.261 

-102.59 

136. 

70. 
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B-21 


CHIA  STUDY  -i-GT  TEST:  3A92  SUBJ:  AOAM-S  VTt  143.0  NOM  G:  11.0  CELL:  E 


1  DATA  ID 

1 

lIMhEDIATEj 

1  PREIMPACT 1 

MAXIMUM  1 
VALUE  1 

MINIMUM  1' 
VALUE  jl 

FINE  OF  1  TINE  0F| 
HAXIMUNI MINIMUM  1 

REFERENCE  NARK  TIME  (MS) 
2.5V  EXT  POWER  (VOLTS) 

2.50 

2.50 

2.50 

-319. 

66. 

2. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

258. 

56. 

SLED  ACCELERATION  (G) 

X  AXIS 

0.00 

0.28 

-1.19 

68. 

61. 

T  AXIS 

0.02 

11.11 

-0.51 

83. 

236. 

Z  AXIS 

0.98 

1.46 

0.03 

72. 

89. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.24 

2.23 

-2.28 

87. 

62. 

T  AXIS 

-0.01 

17.25 

-0.74 

66. 

240. 

Z  AXIS 

0.95 

3.35 

-1.23 

83. 

101. 

RESULTANT 

0.98 

17.30 

0.71 

66. 

252. 

CREST  ACCELERATION  (G) 

X  AXIS 

0.19 

6.85 

-5.72 

79. 

91. 

7  AXIS 

0.11 

25.94 

-0.92 

81. 

286. 

Z  AXIS 

1.00 

9.97 

-6.39 

72. 

106. 

RESULTANT 

1.02 

26.53 

0.76 

80. 

278. 

RT  (RAD/SEC2) 

-2.44 

1631.38 

-2231.75 

107. 

102. 

SLED  VELOCITY  (PPS) 

o.pi 

51.35 

‘ 

0.00 

231. 

1. 

SHOULDER  STRAP  FORCES  (LB) 
LEFT  X  AXIS 

1.07 

9.23 

-33.98 

73. 

127. 

LEFT  Y  AXIS 

3.35 

47.45 

0.25 

70. 

230. 

LEFT  Z  AXIS 

3.66 

9.66 

-0.67 

82. 

89. 

LEFT  RESULTANT 

5.15 

51.68 

3.40i 

127. 

231. 

RIGBT  X  AXIS 

-0.35 

3.68 

-318.51 

244. 

117. 

RIGHT  Y  AXIS 

0.12 

62.09^ 

-2.17 

119. 

286. 

RIGHT  Z  AXIS 

1.15 

2.61 

-5.00 

61. 

88. 

RIGHT  RESULTANT 

1.28 

324.53 

0.33 

119. 

3. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

0.14 

280.63 

-3.55 

119. 

256. 

Z  AXIS  FORCE  (LB) 

0.92 

220.33 

-1.15 

120. 

243. 

X  AXIS  TORQUE  (IN-LB) 

1.84 

516.38 

-2.79 

118. 

272. 
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CHIA  STUDY  -t^GT  TEST:  3492  SUBJt  AOAM-S  VT:  143.0  NOH  Gt  11.0  CELL:  B 


DATA  ID  IMMEDIATE  I  MAXIMUM)  MINIMUM)  TIME  OP)  TIME  OP) 

PREIMPACT j  VALUE  j  VALUE  j MAXIMUM j MINIMUM ) 


HARNESS  ANCHOR  PORCES  (LB) 

' 

LEPT  HORIZ  X  AXIS 

-1.99 

3.65 

-177.53 

272. 

124. 

LEFT  HORIZ  T  AXIS 

-1.81 

156.50 

-3.48 

122. 

275. 

LEFT  HORIZ  Z  AXIS 

-0.37 

1.98 

-55.68 

288. 

120. 

LEPT  RESULTANT 

2.91 

241.98 

1.05 

122. 

5. 

RIGHT  HORIZ  X  AXIS 

-0.63 

21.83 

-42.20 

51. 

64. 

RIGHT  HORIZ  T  AXIS 

1.86 

430.88 

0.03 

58. 

272. 

RIGHT  HORIZ  Z  AXIS 

-0.92 

-1.11 

-194.58 

0. 

54. 

RIGHT  RESULTANT 

2.39 

457.29 

2.11 

58. 

1. 

LEPT  VERT  X  AXIS 

0.02 

6.01 

-12.24 

71. 

111. 

LEPT  VERT  T  AXIS 

0.24 

153.67 

-1.42 

110. 

260. 

LEPT  VERT  Z  AXIS 

-1.70 

1.58 

-416.91 

267. 

116. 

LEPT  RESULTANT 

1.90 

443.06 

0.48 

116. 

0. 

RIGHT  VERT  X  AXIS 

-0.87 

3.65 

-3.57 

73. 

287. 

RIGHT  VERT  T  AXIS 

1.14 

33.97 

-0.52 

66. 

234. 

RIGHT  VERT  Z  AXIS 

-2.16 

0.19 

-22.32 

16. 

110. 

RIGHT  RESULTANT 

2.98 

35.26 

0.55 

66. 

234. 

ADAM  INTERNAL  TEMP  (DEG  C) 

127.97 

129.60 

127.85 

252. 

0. 

ADAM  ACCELERATIONS  (G) 

HEAD  Y  AXIS 

-0.05 

24.92 

-2.73 

125. 

225. 

HEAD  Z  AXIS 

0.96 

2.35 

-24.32 

61. 

90. 

CHEST  Y  AXIS 

0.04 

24.80 

-0.60 

78. 

277. 

LUMBAR  Y  AXIS 

-0.11 

36.22 

-1.75 

60. 

290. 

ADAM  FORCES  (LB) 

NECK  Y  AXIS 

-4.02 

9.18 

-193.43 

238. 

125. 

NECK  Z  AXIS 

3.76 

371.36 

•6.12 

123. 

60. 

LUMBAR  7  AXIS 

-5.53 

612.17 

-2182.26 

112. 

59. 

ADAM  NECK  NX  TORQUE  (IN-LB) 

-23.73 

604.69 

-290.65 

128. 

72. 
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CHIA  STUDY  -t-GT  TEST:  3493  SUBJ:  AOAM-S  UTt  143.0  NOM  G:  14.0  CELL:  F 


I  DATA  ID  IMMEDIATE I  MAXIMUM |  MINIMUM  TIME  OF | TIME  0F| 

I  PREIMPACT I  VALUE  |  VALUE  MAXIMUM j MINIMUM j 


REFERENCE  MARK  TIME  (MS) 
2.5V  EXT  POWER  (VOLTS) 

2.50 

2.51 

2.50 

-286. 

166. 

133. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

211. 

144. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.03 

0.32 

-1.38 

78. 

57. 

Y  AXIS 

0.01 

14.21 

-0.55 

77. 

214. 

2  AXIS 

0.96 

1.48 

0.02 

211. 

84. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.24 

2.46 

-2.20 

80. 

58. 

T  AXIS 

-0.05 

21.83 

-1.39 

61. 

221. 

2  AXIS 

0.90 

3.95 

-0.87 

76. 

84. 

RESULTANT 

0.94 

21.92 

0.35 

61. 

209. 

CREST  ACCELERATION  (G) 

X  AXIS 

0.42 

8.81 

-11.22 

54. 

75. 

T  AXIS 

0.29 

28.92 

-2.25 

73. 

284. 

2  AXIS 

0.93 

10.66 

-9.18 

76. 

102. 

RESULTANT 

1.06 

32.01 

0.70 

74. 

257. 

RT  (RA0/SEC2) 

-12.60 

1835.20 

-1962.98 

69. 

75. 

SLED  VELOCITY  (FPS) 

-0.01 

59.72 

0.00 

219. 

1. 

SHOULDER  STRAP  FORCES  (LB) 

, 

LEFT  X  AXIS 

1.70 

5.85 

-49.14 

25. 

122. 

LEFT  Y  AXIS 

2.74 

66.15 

-1.77 

66. 

217. 

LEFT  2  AXIS 

3.58 

10.46 

2.43 

75, 

19. 

LEFT  RESULTANT 

4.87 

68.20 

2.96 

122. 

273. 

RIGHT  X  AXIS 

-2.38 

1.26 

-362.43 

254. 

94. 

RIGHT  Y  AXIS 

0.45 

77.80 

-2.83 

88. 

217. 

RIGHT  2  AXIS 

0.71 

3.25 

-8.17 

62. 

85. 

RIGHT  RESULTANT 

' 

2.60 

370.45 

1.03 

94. 

232. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

-1.10 

298.18 

-9.09 

92. 

292. 

2  AXIS  FORCE  (LB) 

0.71 

234.47 

-2.83 

92. 

240. 

X  AXIS  TORQUE  (IN-LB) 

2.90 

563.06 

-16.23 

93. 

318. 
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CBIA  STUDY  ^GT  TBSTi  3493  SUBJt  AD/Jf-S  VTt  143.0  NON  Gt  14.0  CBLLi  P 


DATA  ID  IIHMBDIATBI  MABIHUH|  NINIMUN|TIHB  OP  |  TINE  OP 

IPRBIMPACTI  VALUE  j  VALUB  j MAXIMUM j MINIMUM 


HARNESS  ANCHOR  FORCES  (LB) 

LEFT  HORIZ  X  AXIS 

-5.91 

3.28 

-218.51 

259. 

86. 

LEFT  HORIZ  T  AXIS 

-1.98 

189.43 

-8.80 

85. 

291. 

LEFT  HORIZ  Z  AXIS 

-1.80 

1.73 

-81.16 

236. 

87. 

LEFT  RESULTANT 

6.51 

300.36 

1.85 

87. 

234. 

RIGHT  HORIZ  X  AXIS 

-1.93 

19.99 

-89.34 

50. 

59. 

RIGHT  HORIZ  T  AXIS 

6.86 

521.30 

0.77 

50. 

319. 

RIGHT  HORIZ  Z  AXIS 

-2.66 

-1.04 

-288.73 

0. 

53. 

RIGHT  RESULTANT 

7.63 

576.81 

6.89 

51. 

5. 

LEFT  VERT  X  AXIS 

-0.05 

1.12 

-51.19 

21. 

92. 

LEFT  VERT  T  AXIS 

-0.05 

207.16 

-1.32 

95. 

237. 

LEFT  VERT  Z  AXIS 

-0.80 

2.56 

-588.61 

281. 

97. 

LEFT  RESULTANT 

1.19 

625.58 

0.54 

97. 

253. 

RIGHT  VERT  X  AXIS 

-1.74 

5.41 

-3.61 

69. 

35. 

RIGHT  VERT  T  AXIS 

0.06 

44.76 

-3.52 

59. 

310. 

RIGHT  VERT  Z  AXIS 

-1.60 

0.13 

-57.77 

1. 

309. 

RIGHr  RESULTANT 

2.79 

57.90 

1.31 

ilO. 

2. 

ADAM  INTERNAL  TEMP  (DEG  C) 

129.10 

130.85 

*:<8.85 

44. 

1. 

ADAM  ACCELERATIONS  (G) 

HEAD  T  AXIS 

-0.02 

34.21 

-3.48 

118. 

209. 

HEAD  Z  AXIS 

1.06 

3.83 

-36.28 

52. 

89. 

CHEST  T  AXIS 

0.24 

29.28 

-3.23 

71. 

289. 

LUMBAR  T  AXIS 

-0.08 

36.70 

-1.47 

5j. 

269. 

ADAM  FORCES  (LB) 

NECK  T  AXIS 

-3.03 

22.47 

-240.55 

2i;. 

115. 

NECK  Z  AXIS 

0.20 

491.34 

-43.30 

111.. 

49. 

LUMBAR  T  AXIS 

12.01 

663.48 

-1639.56 

99. 

49. 

ADAM  NECK  MX  TORQUE  (IN-LB) 

7.27 

831.75 

-246.64 

1-5. 

77. 
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CHIA  STUDY  -^T  TEST:  3494  SUBJt  AOAM-S  VT:  143.0  NOK  G:  11.0  CELL:  B 


I  DATA  ID 


I  IMMEDIATE  I  MAHMUMl  MINIMUM!  TIME  OF  j  TIME  OF) 
jPBEIMPACTj  VALUE  j  VALUE  ] MAXIMUM j MINIMUM j 


REFERENCE  NARK  TINE  (NS) 
2.5V  EXT  POWER  (VOLTS) 

2.50 

2.50 

2.50 

-322. 

58. 

48. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

1. 

221. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.02 

0.25 

-1.26 

85. 

59. 

T  AXIS 

0.02 

11.22 

-0.50 

97. 

235. 

Z  AXIS 

1.00 

1.55 

-0.12 

71. 

76. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.22 

3.01 

• 

-;.71 

89. 

58. 

T  AXIS 

-0.03 

18.66 

-1.28 

82. 

239. 

Z  AXIS 

0.94 

4.79 

-2.21 

84. 

93. 

RESULTANT 

0.97 

18.97 

0.67 

82. 

230. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.09 

15.75 

-7.38 

61. 

95. 

T  AXIS 

0.16 

35.09 

-1.60 

62. 

71. 

Z  AXIS 

1.05 

7.20 

-7.91 

66. 

124. 

RESULTANT 

1.06 

38.51 

0.44 

61. 

255. 

RT  (RAD/SECY) 

-7.84 

2098.47 

-2097.10 

87. 

94. 

SLED  VELOCITY  (FPS) 

0.02 

51.81 

0.02 

231. 

0. 

SHOULDER  STRAP  FORCES  (LB) 

LEFT  X  AXIS 

-1.65 

4.32 

-34.96 

116. 

86. 

LEFT  Y  AXIS 

3.29 

56.20 

-0.21 

73. 

269. 

LEFT  Z  AnS 

4.84 

12.39 

-0.23 

84. 

78. 

LEFT  RESULTANT 

6.10 

62.39 

4.48 

73. 

242. 

RIGHT  X  AXIS 

-3.01 

0.95 

-311.36 

266. 

123. 

RIGHT  T  AXIS 

0.96 

72.77 

-2.01 

122. 

269. 

RIGHT  Z  AXIS 

1.06 

4.19 

-7.23 

73. 

78. 

RIGHT  RESULTANT 

3.43 

319.78 

1.07 

123. 

278. 

SHOULDER  ROLLER 

T  AXIS  FORCE  (LB) 

-2.30 

250.11 

-7.42 

121. 

269. 

Z  AXIS  FORCE  (LB) 

-0.89 

180.54 

-5.58 

87. 

266. 

X  AXIS  TORQUE  (IN-LB) 

-4.05 

478.24 

-5.41 

124. 

2. 
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CHIA  STUDY  *GY  TEST:  3494  SUBJt  AOAH-S  VT:  143.0  NOH  6:  11.0  CELL:  B 


DATA  ID  I  IMMEDIATE  I  MAXIMUM  |  MINIMUM)  TIME  OP)  TIME  OF 

I  PREIMPACT  I  VALUE  j  VALUE  j  MAHMUM  j  MINIMUM 


HARNESS  ANCHOR  FORCES  (LB) 

LEFT  HORIZ  I  AXIS 

-8.25 

-2.91 

-274.68 

278. 

94. 

LEFT  HORIZ  T  AXIS 

11.82 

232.66 

8.35 

69. 

274. 

LEFT  HORIZ  Z  AXIS 

8.61 

75.21 

4.94 

72. 

268. 

LEFT  RESULTANT 

16.81 

335.30 

10.12 

93. 

280. 

RIGHT  HORIZ  X  AXIS 

-13.53 

6.59 

-41.83 

66. 

118. 

RIGHT  HORIZ  T  AXIS 

-17.92 

54.58 

-17.52 

68. 

0. 

RIGHT  HORIZ  Z  AXIS 

15.67 

22.14 

-4.78 

120. 

68. 

RIGHT  RESULTANT 

27.40 

54.83 

6.27 

68. 

25. 

LEFT  VERT  X  AXIS 

-0.11 

26.84 

-1.14 

82. 

7. 

LEFT  VERT  T  AXIS 

-0.05 

161.45 

-1.27 

91. 

268. 

LEFT  VERT  Z  AXIS 

-1.63 

0.41 

-308.38 

6. 

92. 

LEFT  RESULTANT 

1.75 

347.54 

0.4l 

92. 

6. 

RIGHT  VERT  X  AXIS 

1.88 

20.07 

-1.59 

115. 

32. 

RIGHT  VERT  T  AXIS 

0.54 

45.90 

-0.66 

71. 

3. 

RIGHT  VERT  Z  AXIS 

-7.87 

-2.06 

-69.60 

21. 

115. 

RIGHT  RESULTANT 

8.17 

77.90 

5.32 

116. 

269. 

ADAM  INTERNAL  TEMP  (DBG  C) 

124.29 

124.35 

123.60 

0. 

46. 

ADAM  ACCELERATIONS  (G) 

HEAD  T  AXIS 

-0.08 

26.35 

-2.54 

127. 

242. 

BEAD  Z  AXIS 

1.06 

8.23 

-21.40 

62. 

94. 

CHEST  T  AXIS 

0.11 

23.17 

-0.40 

62. 

280. 

LUMBAR  7  AXIS 

-0.02 

28.86 

-0.29 

76. 

279. 

ADAM  FORCES  (LB) 

NECK  T  AXIS 

-2.88 

16.00 

-170.82 

237. 

125. 

NECK  Z  AXIS 

-30.66 

346.60 

-108.05 

128. 

62. 

LUMBAR  T  AXIS 

-21.71 

357.20 

-47.36 

118. 

44. 

ADAM  NECK  NX  TORQUE  (IN-LB) 

-4.48 

544.05 

•208.04 

127. 

66. 
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CHIA  STUDY  *Gr  TEST:  3495  SUBJt  AOAM-S  VT:  143.0  NOM  G:  11.0  CELL:  B 


DATA  ID  IIMHBOIATBI  MA5INUM|  MINIMUM (TIME  OF | TIME  0P| 

jpRBIMPACTl  VALUE  j  VALUE  j MAXIMUM j MINIMUM j 


REFERENCE  NARK  TIME  (MS) 
2.5V  EXT  POWER  (VOLTS) 

2.50 

2.50 

2. 

50 

-390. 

45. 

1. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

: 

0. 

1. 

SLED  ACCELERATION  (G) 

X  AXIS 

0.00 

■ 

0.30 

-1. 

15 

70. 

62. 

T  AXIS 

0.02 

10.97 

0. 

15 

90. 

0. 

!  Z  AXIS 

0.98 

1,54 

0.01 

75. 

80. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.24 

2.41 

-1. 

40 

92. 

62. 

T  AXIS 

-0.03 

17.34 

0. 

10 

83. 

0. 

Z  AXIS 

0.93 

4.71 

-1. 

82 

86. 

94. 

RESULTANT 

0.96 

17.44 

0. 

94 

83. 

2. 

CEEST  ACCELERATION  (G) 

X  AXIS 

-0.06 

17.93 

-9.09 

66. 

72. 

T  AXIS 

0.36 

34.90 

-1. 

48 

65. 

72. 

Z  AXIS 

1.17 

10.08 

-5. 

44 

85. 

115. 

RESULTANT 

1.23 

39.37 

1. 

16 

65. 

6. 

IT  (RAD/SEC2) 

-5.97 

2284.64 

-1914. 

75 

75. 

63. 

SLED  VELOCITT  (FPS) 

0.01 

49.77 

0.02 

210. 

0. 

SHOULDER  STRAP  FORCES  (LB) 

LEFT  X  AXIS 

1.37 

7.11 

-24.32 

117. 

147. 

LEFT  T  AXIS 

3.50 

48.40 

3-50 

72. 

0. 

LEFT  Z  AXIS 

4.84 

10.58 

2J 

55 

86. 

46. 

LEFT  RESULTANT 

6.15 

49.32 

5. 

23 

76. 

0. 

RIGHT  X  AXIS 

-3.67 

-3.52 

-296. 

06 

1. 

90. 

RIGHT  T  AXIS 

0.49 

65.79 

0. 

35 

124. 

2. 

RIGHT  Z  AXIS 

1.22 

2.59 

-7. 

56 

16. 

81. 

RIGHT  RESULTANT 

3.95 

302.31 

3. 

77 

90. 

2. 

SHOULDER  ROLLBR 

’ 

T  AXIS  FORCE  (LB) 

0.23 

244.86 

1. 

53 

91. 

0. 

Z  AXIS  FORCE  (LB) 

1.86 

193.57 

1. 

86 

87. 

0. 

X  AXIS  TORQUE  (IN-LB) 

8.20 

464.52 

8. 

20 

87. 

0. 

CHIA  STUDY  -fGT  TBSTt  3495  SUBJt  AOAN-S  VT:  143.0  NON  Gt  11.0  CELL:  B 


DATA  ID 

IINNBDIATBI 

I  PREINPACT  1 

MAXIMUM) 
VALUE  j 

MINIMUM (TIME  OF) TIME  OF) 
VALUE  ) MAXIMUM) MINIMUM) 

HARNESS  ANCHOR  FORCES  (LB) 
LEFT  HORIZ  Z  AXIS 

1 

-7.991 

-6.31 

1 

-309.32) 

4. 

92. 

LEFT  HORIZ  T  AXIS 

8.84| 

275.02 

8.97) 

75. 

0. 

LEFT  HORIZ  Z  AXIS 

8.031 

99.71 

7.82) 

75. 

0. 

LEFT  RESULTANT 

14.391 

412.50 

13.47) 

82. 

4. 

RIGHT  HORIZ  X  AXIS 

-10.75) 

4.81 

-23.30) 

64. 

107. 

RIGHT  HORIZ  T  AXIS 

-10.78) 

55.64 

-11.18) 

69. 

0. 

RIGHT  HORIZ  Z  AXIS 

15.01) 

15.14 

-5.05) 

0. 

70. 

RIGHT  RESULTANT 

21.391 

1 

55.95 

7.46) 

j 

70. 

24. 

LEFT  VERT  X  AXIS 

-0.49) 

32.92 

-1.14) 

83. 

10. 

LEFT  VERT  T  AXIS 

-0.17) 

157.61 

-0.03) 

81. 

0. 

LEFT  VERT  Z  AXIS 

0.17) 

0.41 

-269.78} 

0. 

93. 

LEFT  RESULTANT 

1.00) 

310.91 

0.41) 

80. 

0. 

RIGHT  VERT  X  AXIS 

0.36) 

16.53 

-1.52) 

76. 

31. 

RIGHT  VERT  T  AXIS 

0.31) 

41.70 

0.31) 

69. 

0. 

RIGHT  VERT  Z  AXIS 

-4.30) 

-0.84 

-42.65) 

23. 

111. 

RIGHT  RESULTANT 

4.34) 

1 

51.68 

4.071 

j 

118. 

0. 

ADAM  INTERNAL  TEMP  (DEG  C) 

120.301 

1 

120.85 

120.10) 

1 

22. 

151. 

ADAH  ACCELERATIONS  (G) 

HEAD  T  AXIS 

1 

1 

0.13) 

24.33 

1 

-0.46) 

130. 

22. 

HEAD  Z  AnS 

1.12) 

7.64 

-19.82) 

63. 

94. 

CHEST  T  AXIS 

0.37) 

24.79 

0.41) 

62. 

0. 

LUMBAR  T  AXIS 

-0.041 

1 

2748 

-0.04) 

1 

62. 

0. 

ADAM  FORCES  (LB) 

NECK  T  AnS 

1 

) 

-4.08) 

5.08 

1 

) 

-172.53) 

49. 

129. 

NECK  Z  AXIS 

-4.91) 

308.72 

-85.60) 

124. 

63. 

LUMBAR  T  AXIS 

-9.70) 

1 

351.67 

-43.02) 

j 

119. 

52. 

1 

ADAM  NECK  MX  TORQUE  (IN-LB) 

-2.60) 

573.02 

-222.84) 

127. 

• 
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CHIA  STUDY  *Gf  TEST:  3496  SUBJi  AOAN-S  VT:  143.0  NOM  G:  14.0  CELL:  C 


DATA  ID  IMMEDIATE I  MAXIMUM!  MINIMUM {TIME  OP j TIME  0F| 

PREIMPACT I  VALUE  |  VALUE  | MAXIMUM j MINIMUM j 


1  REFERENCE  MARK  TIME  (MS) 

-258. 

12.5V  EXT  POWER  (VOLTS) 

2.50 

2.51 

2.50 

341. 

0. 

|10V  BIT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

285. 

0. 

SLED  ACCELERATION  (G) 

-1.43 

X  AXIS 

-0.02 

0.89 

336. 

59. 

T  AXIS 

0.01 

14.50 

-0.50 

89. 

214. 

Z  AXIS 

0.98 

1.30 

-0.25 

211. 

96. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.23 

2.97 

-2.79 

85. 

62. 

T  AXIS 

-0.011 

28.38 

-1.55 

67. 

220. 

Z  AXIS 

0.94 

3.86 

-2.06 

76. 

71. 

RESULTANT 

0.97 

28.60 

0.63 

67. 

210. 

CHEST  ACCELERATION  (G) 

. 

X  AXIS 

0.23 

23.79 

-14.87 

60. 

67. 

T  AXIS 

0.20 

41.38 

-2.75 

60. 

283. 

Z  AXIS 

1.02 

7.59 

-7.02 

86. 

115. 

RESULTANT 

1.06 

47.76 

0.88 

60. 

248. 

RT  (RA0/SBC2) 

-2.79 

2808.51 

. 

-2158.92 

63. 

58. 

SLED  VELOCITY  (PPS) 

0.02 

58.92 

o.di 

208. 

1. 

SHOULDER  STRAP  FORCES  (LB) 

LEFT  X  AXIS 

-1.26 

2.59 

-60.26 

35. 

91. 

LEFT  Y  AXIS 

2.46 

79.46 

-2.28 

74. 

217. 

LEFT  Z  AXIS 

3.35 

11.42 

-4.63 

91. 

72. 

LEFT  RESULTANT 

4.38 

79.70 

2.33 

75. 

286. 

RIGHT  X  AXIS 

-1.26 

2.77 

-392.55 

227. 

116. 

RIGHT  Y  AnS 

0.38 

98.57 

-4.?5 

75. 

220. 

RIGHT  Z  AXIS 

1.00 

3.73 

-11.49 

58. 

85. 

RIGHT  RESULTANT 

1.75 

401.86 

0.90 

117. 

229. 

SHOULDER  ROLLER 

T  AXIS  FORCE  (LB) 

0.24 

328.62 

-7.07 

116. 

291. 

Z  AXIS  FORCE  (LB) 

1.06 

250.42 

-2.70 

90. 

246. 

X  AXIS  TORQUE  (IN-LB) 

2.99 

648.91 

-12.35 

114. 

333. 
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CHIA  STUDY  •►GT  TEST:  3496  SUBJ:  AOAM-S  VTt  143.0  NOM  Gi  14,0  CELL:  C 


1  DATA  ID 

1 

IMMEDIATE 

PREIMPACT 

MAXIMUM  1 
VALUE  1 

MINIMUM) TIMS  OF) TIME  OF] 
VALUE  [maximum) MINIMUM] 

{HARNESS  ANCHOR  FORCES  (LB) 

1 

1  LEFT  HORIZ  X  AXIS 

-8.14 

0.031 

-365.46 

289. 

88. 

1  LEFT  HORIZ  T  AXIS 

13.22 

241.211 

-0  49 

68. 

295. 

1  LEFT  HORIZ  Z  AXIS 

9.90 

96.941 

-0.36 

39. 

295. 

1  LEFT  RESULTANT 

18.44 

436.351 

0.61 

88. 

313. 

1  RIGHT  HORIZ  X  AXIS 

-11.70 

6.501 

-38.80 

67. 

3Z8. 

1  RIGHT  HORIZ  T  AXIS 

-15.82 

54.66) 

-15.69 

67. 

0. 

1  RIGHT  HORIZ  7.  AXIS 

14.89 

22.78) 

-4.14 

323. 

62. 

1  RIGHT  RESULTANT 

24.69 

55-051 

1 

5.39 

$7. 

214. 

. 

1  LEFT  VERT  X  AXIS 

-0.10 

26.67) 

-1.31 

66. 

317. 

1  LEFT  VERT  T  AXIS 

0.33 

212.631 

-3.48 

85. 

291. 

1  LEFT  Vert  z  axis 

0.86 

2.97) 

-409.43 

279. 

88. 

1  LEFT  RESULTANT 

1.00 

460.41) 

1.00 

88. 

0. 

1  RIGHT  VERT  X  AXIS 

1.67 

16.24! 

0.00 

67. 

4. 

1  RIGHT  VERT  T  AXIS 

0.66 

55.18) 

-1.72 

68. 

218. 

1  RIGHT  VERT  Z  AXIS 

-2.12 

-2.12) 

-60.01 

0. 

110. 

1  RIGHT  RESULTANT 

2.95 

70-711 

1 

2.12 

110. 

231. 

lADAH  INTERNAL  TEMP  (DBG  C) 

132.57 

132-851 

1 

132.10 

195. 

19. 

(ADAM  ACCELERATIONS  (G) 

1 

1 

' 

1  HEAD  T  AXIS 

0.04 

30.43) 

-2.55 

119. 

208. 

1  HEAD  Z  AXIS 

1.02 

9.13) 

-31.57 

59. 

88. 

1  CHEST  T  AXIS 

0.11 

29.15 

-3.97 

77. 

276. 

1  LUMBAR  T  AXIS 

-0.04 

49- 20 I 

1 

-2.72 

61. 

281. 

lADAM  FORCES  (LB) 

1 

1 

1  NECK  T  AXIS 

-0.98 

17.39) 

-176.01 

229. 

120. 

1  NECK  Z  AXIS 

-4.13 

435.04) 

-98.20 

118. 

59. 

1  LUMBAR  T  AXIS 

-0.23 

970.871 

1 

-2265.62 

71. 

61. 

■ADAM  NECX  MX  TORQUE  (IN-LB) 

0.31 

728,37) 

-174.93 

116. 

62. 
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CHIA  STUDY  *G1  TSSTt  3497  SUBJt  ADAK-L  VT:  216.0  NOM  G:  8.0  CELL:  0 


DATA  ID  1 IMMEDIATE 1  MAXIMUM |  MINIMUM! TIME  OF (TIME  0P| 

iPREIMPACrj  VALUE  |  VALUE  | MAXIMUM j MINIMUM | 

REFERENCE  NARK  TIMS  (MS) 
2.5V  EXT  POWER  (VOLTS) 

2.50 

2.50 

2.50 

-96. 

450. 

7. 

lOV  EXT  POWER  (VOLTS) 

10.00 

' 

-0.02 

10.00 

10.00 

-1.37 

2. 

58. 

SLED  ACCELERATION  (G) 

X  AXIS 

0.51 

66. 

59. 

T  AXIS 

0.00 

7.78 

-0.50 

61. 

281. 

Z  AXIS 

0.97 

.  1.41 

0.24 

282. 

57. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.28 

1.72 

-2.22 

96. 

58. 

T  AXIS 

-0.06 

11.56 

-0.82 

90. 

304. 

Z  AXIS 

0.92 

2.81 

-1.11 

96. 

53. 

RESULTANT 

0.96 

11.63 

0.69 

90. 

330. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.08 

6.13 

-13.12 

87. 

105. 

T  AXIS 

0.09 

20.89 

-2.29 

88. 

363. 

Z  AXIS 

1.19 

5.37 

-6.17 

91. 

107. 

RESULTANT 

1.20 

22.05 

0.66 

88. 

386. 

RT  (RAD/SCC2) 

. 

-6.03 

974.38 

-947.63 

112. 

106. 

SLBO  VBLOCITT  (FPS) 

0.02 

41.36 

0.04 

260. 

0. 

SHOULDER  STRAP  FORCES  (LB) 

LEFT  X  AXIS 

-6.99 

4.95 

-28.44 

49. 

110. 

LEFT  T  AXIS 

8.20 

39.85 

5.32 

90. 

315. 

LEFT  Z  AXIS 

8.91 

14.91 

3.44 

58. 

53. 

LEFT  RESULTANT 

u.Oo 

44.73 

9.59 

110. 

303. 

RIGHT  X  AXIS 

-5*29 

4.66 

-370.89 

303. 

102. 

RIGHT  T  AXIS 

1.70 

78.59 

-0.86 

93. 

298. 

RIGHT  Z  AXIS 

2.56 

7.59 

-6.37 

59. 

100. 

RIGBT  RSSULTAKT 

, 

6.14 

378.70 

0.77 

102. 

407. 

SHOULDER  ROLLER 

T  AXIS  FORCE  (LB) 

-0.66 

270.61 

-6.46 

100. 

313. 

Z  AXIS  FORCE  (LB) 

5.60 

173.11 

-3.70 

99. 

303. 

X  AXIS  TORQUE  (IN-LB) 

-2.68 

472.77 

-13.61 

99. 

323. 

CBIA  STUDY  >GT  TEST:  3497  SUBJt  AOAM-L  VT:  216.0  MOM  Gt  8.0  CELL:  0 


1  DATA  ID 

1 IMMEDIATE  1  MAXIMUM 

1  PREIMPACT  1  VALUE 

MINIMUM  1 TIMS  OF | TINE  OP 
VALUE  1  MAXIMUM  1  MINIMUM 

1  HARNESS  ANCHOR  FORCES  (LB) 

1  LEFT  flORIZ  Z  AXIS 

1  -9.81 

16.68 

-108.27 

366. 

no. 

1  LEFT  HORIZ  T  AXIS 

1  -10.02 

50.84 

-29.14 

116. 

353. 

1  LEFT  HORIZ  Z  AXIS 

i  -1.37 

5.84 

-19.39 

298. 

108. 

1  LEFT  RESULTANT 

1  14.10 

117.51 

1.22 

113. 

248. 

1  RIGHT  HORIZ  X  AXIS 

1  -13.68 

9.87 

-154.13 

43. 

72. 

1  RIGHT  HORIZ  T  AXIS 

1  10.42 

244.44 

-5.27 

71. 

366. 

1  RIGHT  H0RI7.  Z  AXIS 

I  -6.66 

-3.30 

-87.42 

309. 

101. 

1  RIGHT  RESULTANT 

1  18. U 

293.34 

16.30 

72. 

300. 

1  LEFT  VERT  X  AXIS 

I  -1.71 

1.19 

-69.37 

306. 

107. 

i  LEFT  VERT  T  AXIS 

1  -0.13 

137.17 

-2.67 

107. 

300. 

1  LEFT  VERT  Z  AXIS 

1  -6.34 

1.79 

-556.88 

337. 

no. 

1  LEFT  RESULTANT 

1  6.59 

577.70 

0.28 

110. 

317. 

1  RIGHT  VERT  X  AXIS 

1  -1.70 

-0.04 

-7.25 

5. 

59. 

1  RIGHT  VERT  T  AXIS 

1  0.37 

29.35 

-3.42 

69. 

305. 

1  RIGHT  VERT  Z  AXIS 

1  -0.77 

2.57 

-29.59 

296. 

68. 

1  RIGHT  RESULTANT 

1  2.07 

42.30 

0.64 

69. 

268. 

lADAH  INTERNAL  TEMP  (DEG  C) 

1  107.85 

108.00 

107.50 

0. 

7. 

lADAN  ACCELERATIONS  (G) 

1  HEAD  T  AXIS 

j  -0.12 

17.27 

-2.58 

139. 

391. 

1  HEAD  Z  AXIS 

1  1.10 

1.95 

-22.43 

346. 

105. 

1  CHEST  T  AXIS 

1  -0.15 

17.41 

-2.00 

85. 

357. 

1  LUKBAR  T  AXIS 

1  0.11 

18.05 

-1.18 

76. 

336. 

lADAN  FORCES  (LB) 

1  NECK  T  AXIS 

1  1.48 

32.95 

-184.23 

62. 

131. 

1  NECK  Z  AXIS 

1  14.65 

256.59 

-8.26 

106. 

62. 

1  LUMBAR  T  ARIS 

1  14.14 

184.99 

-247.20 

118. 

72. 

lADAM  NECK  MX  TORQUE  (IN-LB) 

1  13.59 

601.24 

-187.50 

136. 

83. 
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CBIA  STUDT  -GX  TEST:  3498  SUBJ:  ADAM-L  VTs  216.0  NOM  Gt  10.0  CELL:  G 


DATA  10  IMMEDIATE (  MAXIMUM |  MINIMUM  TIME  OP {TIME  OPj 

PREIMPACT I  VALUE  |  VALUE  MAXIMUM { MINIMUM | 


(REFERENCE  MARK  TIME  (MS) 
(2.5V  EXT  POWER  (VOLTS) 

2.50 

2.51 

2.50 

-89. 

413. 

27. 

(lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

59. 

29. 

(SLED  ACCELERATION  (G) 

(  X  AXIS, 

-0.03 

0.65 

-9.62 

161. 

55. 

(  7  AXIS 

0.00 

0.62 

-0.35 

297. 

69. 

{  Z  AXIS 

1.00 

1.69 

-0.60 

52. 

47. 

(SEAT  ACCELERATION  (G) 

(  X  AXIS 

0.45 

2.58 

-11.09 

168. 

47. 

(  7  AXIS 

-0.03 

1.83 

-2.39 

197. 

185. 

1  Z  AXIS 

0.85 

7.32 

-0.12 

52. 

172. 

(  RESULTANT 

0.96 

11.85 

•  0.47 

47. 

194. 

(CHEST  ACCELERATION  (G) 

(  X  AXIS 

0.42 

9.56 

-15.75 

232. 

84. 

(  7  AXIS 

0.12 

7.95 

-8.70 

94. 

88. 

(  Z  AXIS 

.  0.92 

13.69 

-7.57 

71. 

231. 

(  RESULTANT 

1.02 

19.82 

0.26 

85. 

503. 

(  RY  (RAD/SEC2) 

-0.94 

2474.55 

-2538.74 

237. 

257. 

(SLED  VELOCITY  (FPS) 

0.03 

29.46 

0.03 

160. 

1. 

(SHOULDER  POINT  FORCES  (LB) 

(  LEFT  X  AXIS 

-5.38 

4.18 

-280.06 

206. 

93. 

(  LEFT  7  AXIS 

2.01 

8.43 

-21.50 

196. 

74. 

(  LEFT  Z  AXIS 

2.16 

20.51 

-1.28 

52. 

173. 

(  LEFT  RESULTANT 

6.21 

,  280.95 

1.84 

93. 

276. 

(  RIGHT  X  AXIS 

-8.03 

3.89 

-206.67 

204. 

90. 

(  RIGHT  7  AXIS 

1.02 

24.70 

-5.68 

86. 

210. 

(  RIGHT  Z  AXIS 

0.63 

14.59 

-3.17 

51. 

173, 

(  RIGHT  RESULTANT 

8.13 

208.09 

0.66 

90. 

216. 

(SHOULDER  ROLLER 

• 

(  Y  AXIS  FORCE  (LB) 

2.62 

15.74 

-19.79 

69. 

118. 

(  Z  AXIS  FORCE  (LB) 

5.90 

314.39 

-3.59 

89. 

194. 

(  X  AXIS  TORQUE  (IN^LB) 

2.20 

34.05 

-102.58 

51. 

98. 
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CHIA  STUDY  -GX  TEST:  3498  SUBJ:  ADAN-L  VT:  216.0  NOM  G:  10.0  CELL:  G 


DATA  ID 

IMMEDIATE 

PREIMPACT 

MAXIMUM 

VALUE 

MINIMUM  1 
VALUE  1 

TIME  OF  1  TIME  OF 
MAXIMUM  1  MINIMUM 

HARNESS  ANCHOR 
LEFT  HORIZ 

FORCES  (LB) 

X  AXIS 

-4.43 

19.97 

1 

-482.351 

340. 

96. 

,  LEFT  HORIZ 

T  AXIS 

-7.34 

17.13 

-17.831 

92. 

208. 

LEFT  HORIZ 

Z  AXIS 

-3.89 

32.89 

-17.821 

53. 

195. 

LEFT  RESULTANT 

9.68 

482.58 

3.531 

96. 

261. 

RIGHT  HORIZ  X  AXIS 

-10.09 

4.40 

-535.591 

200. 

93. 

RIGHT  HORIZ  T  AXIS 

-1.14 

5.65 

-47.371 

44. 

85. 

RIGHT  HORIZ  Z  AXIS 

-6.60 

22.93 

-27.801 

52. 

97. 

,  RIGHT  RESULTANT 

12.28 

537.26 

2.47| 

95. 

197. 

LEFT  VERT 

X  AXIS 

-0.18 

0.29 

-87.301 

0. 

95. 

LEFT  VERT 

r  AXIS 

-2.42 

9.03 

-7.501 

92. 

66. 

LEFT  VERT 

Z  AXIS 

-3.61 

12.41 

-171.341 

43. 

97. 

LEFT  RESULTANT 

4.54 

192.40 

0.361 

97. 

447. 

RIGHT  VERT 

X  AXIS 

-0.45 

6.53 

-36.991 

233. 

92. 

RIGHT  VERT 

T  AXIS 

0.99 

6.69 

-3.661 

178. 

59. 

RIGHT  VERT 

Z  AXIS 

-1.44 

10.68 

-72.941 

50. 

102. 

RIGHT  RESULTANT 

2.54 

80.23 

1.281, 

102. 

8. 

ADAK  INTERNAL  TEMP  (DBG  C) 

91.98 

92.08 

91.331 

110. 

12. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.42 

7.69 

1 

-16.091 

261. 

105. 

HEAD  Z  AXIS 

0.84 

5.71 

-5.571 

65. 

94. 

CHEST  X  AXIS 

0.00 

11.19 

-13.321 

225. 

91. 

LUMBAR  X  A, 

{IS 

0.53 

7.23 

-13.361 

1 

224. 

76. 

AD.\M  FORCES  (L 
NECK  X  AXI 

V 

-16.37 

148.11 

1 

-87.801 

111. 

261. 

NECK  Z  AXI 

5 

-4.59 

72.79 

-63.071 

243. 

50. 

LUMBAR  X  A 

US 

15.96 

153.00 

-104.961 
\  1 

232. 

100. 

ADAM  NECK  HT  T 

ORQUB  (IN<LB) 

12.32 

175.87 

1 

-152.131 

110. 

251. 
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CHIA  STUDY  -GX  TEST:  3499  SUBJt  AOAM-L  WT;  216.0  NOM  6:  20.0  CELL:  H 


DATA  ID 


I IMMEDIATE I  MAXIMUM |  MINIMUM 1 TIME  OP | TIME  OF 
iPBBIMPACTj  VALUE  |  VALUE  j MAXIMUM | MINIMUM 


REFERENCE  MARX  TIME  (MS) 
2.5V  EXT  POWER  (VOLTS) 
lOV  EXT  POWER  (VOLTS) 

SLED  ACCELERATION  (G) 

X  AXIS 
T  AXIS 
Z  AXIS 

SEAT  ACCELERATION  (G)  | 

X  AXIS 
y  AXIS 
Z  AXIS 
RESULTANT 

CHEST  ACCELERATION  (G) 

X  AXIS 

Y  AXIS 
Z  AXIS 
RESULTANT 

RY  (RA0/SEC2) 

SLED  VELOCITY  (PPS) 

SHOULDER  POINT  FORCES  (LB) 
LEFT  X  AXIS 
LEFT  r  AXIS 
LEFT  Z  AXIS 
LEFT  RESULTANT 
RIGHT  X  AXIS 
RIGHT  T  AXIS 
RIGHT  Z  AXIS 
RIGHT  RESULTANT 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

Z  AXIS  FORCE  (LB) 

X  AXIS  TORQUE  (IN-LB) 


2.50j 

10.001 


-0.03 

-0.02 

0.96 


0.54 

-0.08 

0.80 

0.97 


2.50j 

10.001 


0.62 1 
1.41| 
2.981 


3.99 

2.40 

11.79 

22.27 


2.501 

10.001 


-19.721 

-0.861 

-0.591 


-19.161 

-1.721 

-1.311 

0.361 


0.4» 

0.08 

l.Ol 

1.12 

-9.80 


10.80  -34.231 

18.96  -10.741 

32.41  -9.261 

45.67  0.251 

4231.03  -4236.53 


10.581  -640.82 


13.61 

36.47 

642.92 

11.04 

58.31 

26.13 

548.45 


-41.63 

-1.38 

5.00 

-545.17 

-4.79 

-5.58 

1.02 


44.40j  -37.30 
772.971  -16.39 
103.831  -153.02 


-109. I 
40. 1 
0.1 


180. 

275. 

259. 


258. 

72. 

41. 

77. 


-0.01  73.801  0.011  183.) 


-5.21 

6.70 

6.12 

10.56 

-8.67 

2.04 

2.03 

9.15 


-0.68 

5.48 

0.00 


109. 

273. 

80. 


CHIA  STUDY  -GX  TEST:  3499  SUBJ:  AOAH-L  UT:  216.0  NOH  G:  20.0  CELL:  H 


DATA  ID  I IMMEDIATE  I  MAXIMUM |  MINIMUM! TIME  OF (TIME  OPj 

I  PREIMPACT  I  VALUE  j  VALUE  j MAXIMUM j MINIMUM j 


1 

j HARNESS  ANCHOR  FORCES  (LB) 

j  LEFT  HORIZ  X  AXIS 

-7.30 

42.45 

-1621.46 

256. 

83. 

1  LEFT  HORIZ  T  AXIS 

-7.73 

171.19 

-17.55 

89. 

262. 

1  LEFT  HORIZ  Z  AXIS 

-14.83 

47.30 

-32.38 

41. 

486. 

1  LEFT  RESULTANT 

18.37 

1630.11 

12.20 

83. 

312. 

j  RIGHT  HORTZ  X  AXIS 

-12.02 

51.49 

-1706.60 

258. 

85. 

j  RIGHT  HORIZ  T  AXIS 

8.92 

14.49 

-144.57 

28. 

89. 

j  RIGHT  HORIZ  Z  AXIS 

-10.00 

27.46 

-33.41 

28. 

75. 

1  RIGHT  RESULTANT 

18.13 

1712.63 

6.85 

87. 

311. 

1  LEFT  VERT  X  AXIS 

-1.54 

2.58 

-252.89 

307. 

80. 

1  LEFT  VERT  T  AXIS 

-1.01 

101.62 

-7.70 

81. 

271. 

j  LEFT  VERT  Z  AXIS 

-16.67 

17.72 

-370.20 

29. 

80. 

j  LEFT  RESULTANT 

16.82 

459.70 

1.40 

81. 

460. 

1  RIGHT  VERT  X  AXIS 

-1.52 

5.88 

-128.32 

258. 

81. 

j  RIGHT  VERT  T  AXIS 

1.06 

7.69 

-26.80 

244. 

86. 

j  RIGHT  VERT  Z  AXIS 

-9.45 

13.19 

-189.43 

26. 

110. 

j  RIGHT  RESULTANT 

9.67 

226.88 

1.62 

83. 

430. 

(ADAM  INTERNAL  TEMP  (DBG  C) 

-258.44 

-257.68 

-258.92 

269. 

96. 

jADAM  ACCELERATIONS  (G) 

j  READ  X  AXIS 

0.20 

8.34 

-51.91 

255. 

88. 

j  HEAD  Z  AXIS 

0.94 

181.31 

-89.34 

86. 

126. 

j  CHEST  X  AXIS 

0.89 

86.43 

-69.11 

53. 

59. 

1  LUMBAR  X  AXIS 

0.47 

8.17 

-29.82 

251. 

58. 

jADAM  FORCES  (LB) 

j  NECK  X  AXIS 

-4.92 

506.37 

-88.18 

88. 

285. 

j  NECK  Z  AXIS 

-20.96 

245,53 

-82.45 

75. 

53. 

j  LUMBAR  X  AXIS 

-5.61 

196.86 

-1213.87 

254. 

90. 

jADAM  NECK  MT  TORQUE  (IN-LB) 

-7.81 

601.32 

-234.28 

83. 

273. 
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B-37  ^ 


CHIA  STUDY  -GZ  TEST:  3500  SUBJ:  AOAM-S  VT:  143.0  NOH  G:  10.0  CELL:  G 


DATA  ID 

, 

IMMEDIATE 1  MAXIMUM 
PREIMPACrj  VALUE 

1  MINIMUM 

1  VALUE 

ITIME  OP  1 TIME  0F| 
1  MAXIMUM  1  MINIMUM  1 

REFERENCE  MARK  TIME  (MS) 
2.5V  EXT  POWER  (VOLTS) 

2.50 

1 

2.511  2.50 

-95. 

22. 

7.| 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

0. 

22. 1 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.02 

0.48 

-9.64 

159. 

55. 

T  AXIS 

0.00 

0.44 

-0.32 

58. 

324. 

Z  AXIS 

0.98 

2.02 

-0.29 

257. 

47. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.55 

3.22 

-10.62 

165. 

48, 

T  AXIS 

-0.04 

2.16 

-2.40 

196. 

182. 

Z  AXIS 

0.82 

7.07 

-0.40 

53. 

169. 

RESULTANT 

0.99 

11.69 

0.42 

64. 

192. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.56 

8.24 

-10.86 

223. 

76. 

T  AXIS 

0.23 

2.85 

-3.22 

108. 

116. 

Z  AXIS 

0.90 

13.18 

-3.59 

68. 

231. 

RESULTANT 

1.09 

15.93 

0.42 

70. 

174. 

RY  (RA0/SEC2) 

-11.64 

1378.65 

-2060.34 

237. 

252. 

SLED  VELOaTY  (FPS) 

0.00 

29.73 

0.00 

160. 

0. 

SHOULDER  POINT  FORCES  (LB) 

LEFT  X  AXIS 

-5.57 

11.13 

-170.47 

224. 

79. 

LEFT  Y  AXIS 

2.62 

11.60 

-10.27 

174. 

75. 

LEFT  Z  AXIS 

2.42 

19.84 

-1.95 

53. 

170. 

LEFT  RESULTANT 

6.75 

171.39 

0.79 

81. 

359. 

RIGHT  X  AXIS 

-5.98 

5.32 

-181.41 

182. 

79. 

RIGHT  I  AXIS 

0.63 

14.16 

-4.53 

70. 

207. 

RIGHT  Z  AXIS 

0.64 

15.91 

-4.39 

53. 

169. 

RIGHT  RESULTANT 

6.10 

181.98 

1.48 

79. 

201. 

SHOULDER  ROLLER 

' 

Y  AXIS  FORCE  (LB) 

-1.80 

49.98 

-10.41 

242. 

187. 

Z  AXIS  FORCE  (LB) 

4.39 

250.87 

-14.74 

80. 

248. 

X  AXIS  TORQUE  (IN>LB) 

0.16 

155.81 

-40.93 

242. 

102. 
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CBIA  STUDY  -GX  TBSTi  3500  SUBJ:  AOAM-S  VTt  U3.0  HOH  G:  10.0  CELL:  G 


DATA  ID  I IMMEDIATE  I  MAXIMUM  |  MINIMUM  |TIME  OF | TIME  0P| 

jPRBIMPACTl  VALUE  |  VALUE  j MAXIMUM j MINIMUM j 


(HARNESS  ANCHOR  FORCES  (LB) 

i 

i 

1 

1 

LEFT  HORIZ  X  AXIS 

-1.69 

6.28 

-36A.17 

203. 

81. 1 

LEFT  HORIZ  T  AXIS 

-2.28 

63.05 

-13.8A 

82. 

212.  j 

LEFT  HORIZ  Z  AXIS 

-0.3A 

32.67 

-7.17 

52. 

170.  j 

LEFT  RESULTAKT 

3.52 

370.23 

0.16 

82. 

2. 

RIGHT  HORIZ  X  AXIS 

-6.77 

6.03 

-383.27 

482. 

86. 

RIGHT  HORIZ  T  AXIS 

-1.38 

A.  74 

-69. A9 

178. 

85. 

I  RIGHT  HORIZ  Z  AXIS 

-0.25 

33.95 

-6.63 

53. 

170. 

RIGHT  RESULTANT 

7.18 

389.58 

1.2A 

86. 

204. 

LEFT  VERT  X  AXIS 

-1.60 

0.92 

-50.17 

353. 

83. 

LEFT  VERT  Y  AXIS 

-0.98 

2A.15 

-6.36 

87. 

186. 

LEFT  VERT  Z  AXIS 

-8.  AO 

8.25 

-85.67 

42. 

86. 

LEFT  RESULTANT 

8.6A 

101.00 

0.93 

87. 

386. 

RIGHT  VERT  X  AXIS 

-2.11 

1.38 

-A9.A0 

208. 

80. 

RIGHT  VERT  T  AXIS 

0.10 

5.21 

-12. OA 

175. 

90. 

RIGHT  VERT  Z  AXIS 

-1.87 

6.18 

-71.01 

24. 

90. 

RIGHT  RESULTANT 

3.21 

87. 3A 

l.AO 

90. 

396. 

ADAM  INTERNAL  TEMP  (DBG  C) 

81.78 

81.56 

80.81 

0. 

172. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.53 

36.99 

-18.14 

241. 

104. 

HEAD  Z  AXIS 

0.86 

A.A5 

-6.02 

53. 

82. 

CHEST  X  AXIS 

O.IA 

6.62 

-12.67 

217. 

70. 

LUMBAR  X  AXIS 

■ 

0.60 

A. 25 

-13.72 

218. 

79. 

■ 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

-5.98 

1A9.97 

-59.68 

103. 

224. 

NECK  Z  AXIS 

-1.92 

20A.90 

-39.26 

243. 

50; 

LUMBAR  X  AXIS 

7.6A 

123.28 

-51.25 

227. 

94. 

ADAM  NECK  MY  TORQUE  (IM-LB) 

-5.39 

119.98 

-1U.84 

95. 

242. 
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CHIA  STUDY  -GX  TEST:  3501  SUBJ:  AOAM-S  VT:  143.0  NOM  10.0  CELL:  G 


DATA  ID  I IMMEDIATE  I  MAXIMUM  |  MINIMUM  |TIME  OF | TIME  0F| 

iFREIMPACrj  VALUE  |  VALUE  | MAXIMUM | MINIMUM | 


REFERENCE  MARK  TIME  (MS) 

-85. 

2.5V  EXT  POWER  (VOLTS) 

2.50 

2.50 

2.50 

0. 

494. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

142. 

449. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.05 

0.46 

-9.61 

183. 

56. 

T  AXIS 

-0.04 

0.48 

-0.35 

57. 

192. 

Z  AXIS 

0.78 

1.54 

-0.37 

164. 

47. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.73 

3.48 

-10.36 

164. 

47. 

T  AXIS 

-0.08 

2.29 

-2.50 

194. 

181. 

Z  AXIS 

0.79 

6.91 

-0.39 

52. 

168. 

RESULTANT 

1.08 

11.37 

0.26 

64. 

191. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.75 

7.68 

-11.57 

224. 

77. 

T  AXIS 

0.17 

2.30 

-3.69 

257. 

76. 

Z  AXIS 

0.68 

12.17 

-5.10 

68. 

238. 

RESULTANT 

1.03 

16.16 

0.22 

70. 

198. 

RT  (RAD/SEC2) 

-0.02 

2154.49 

-1636.04 

234. 

219. 

SLED  VELOCITY  (FPS) 

0.02 

29.63 

-0.05 

158. 

0. 

SHOULDER  POINT  FORCES  (LB) 

'  '• 

LEFT  X  AXIS 

3.73 

15.87 

-177.57 

204. 

79. 

LEFT  Y  AXIS 

-1.97 

6.88 

-14.99 

173. 

75. 

LEFT  Z  AXIS 

-3.26 

15.05 

-5.60 

53. 

168. 

LEFT  RESULTANT 

5.57 

178.33 

1.19 

79. 

10. 

RIGHT  X  AXIS 

-4.60 

5.64 

-185.06 

202. 

78. 

RIGHT  Y  AXIS 

0.64 

13.04 

-4.49 

70. 

179. 

RIGHT  Z  AXIS 

-0.86 

15.15 

-3.88 

53. 

168. 

RIGHT  RESULTANT 

'  '  ,  ■ 

4.84 

185.58 

1.68 

78. 

182. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

-4.81 

14.24 

-14.17 

230. 

185. 

Z  AXIS  FORCE  (LB) 

4.13 

251.47 

-10.40 

73. 

237. 

X  AXIS  TORQUE  (IN~LB) 

2.27 

38.64 

-18.74 

230. 

107. 
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CHIA  STUDY  -GZ  TESTi  3501  SUBJ;  AOAH-S  VT:  143.0  NOH  Gi  10.0  CBLLi  G 


DATA  ID  I IMMEDIATE  I  MAXIMUM  |  MINIMUM  (TIME  OP | TIME  0P| 

I  PREIMPACT  I  VALUE  j  VALUE  | MAXIMUM j MINIMUM | 


HARNESS  ANCHOR  FORCES  (LB) 
LEFT  HORIZ  X  AXIS 

-8.23 

5.78 

-408.63 

203. 

81. 

LEFT  HORIZ  T  AXIS 

-3.95 

72.14 

-15.24 

83. 

231. 

LEFT  HORIZ  Z  AXIS 

0.13 

34.26 

-5.58 

52. 

169. 

LEFT  RESULTANT 

9.46 

415.26 

2.15 

83. 

226. 

1  RIGHT  HORIZ  X  AXIS 

-6.64 

6.40 

-401.73 

233. 

82. 

RIGHT  HORIZ  T  AXIS 

0.37 

9.61 

-68.15 

194. 

85. 

RIGHT  HORIZ  Z  AXIS 

-0.72 

33.75 

-6.83 

53. 

203. 

RIGHT  RESULTANT 

7.05 

407.52 

1.00 

85. 

208. 

LEFT  VERT  X  AXIS 

-0.89 

1.17 

-54.79 

352. 

80. 

LEFT  VERT  T  AXIS 

-4.06 

26.70 

-7.63 

86. 

185. 

LEFT  VERT  Z  AXIS 

-4.59 

9.23 

-101.02 

36. 

84. 

LEFT  RESULTANT 

6.40 

117.98 

2.99 

86. 

437. 

RIGHT  VERT  X  AXIS 

0.29 

3.92 

-43.23 

371. 

81. 

RIGHT  VERT  T  AXIS 

-1.22 

5.41 

-8.38 

173. 

90. 

RIGHT  VERT  Z  AXIS 

-0.50 

9.52 

-61.24 

37. 

87. 

RIGHT  RESULTAirr 

1.59 

75.12 

0.40 

87. 

3. 

ADAM  INTERNAL  TEMP  (DEG  C) 

97.86 

98.10 

97.35 

44. 

168. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.94 

58.58 

-17.98 

229. 

104. 

HEAD  Z  AXIS 

0.86 

5.41 

-8.82 

52. 

231. 

CHEST  X  AXIS 

0.66 

6.93 

-13.18 

222. 

71. 

LUMBAR  X  AXIS 

0.63 

3.94 

-14.43 

230. 

77. 

ADAM  FORCES  (IJ) 

NECK  X  AXIS 

-4.78 

159.37 

-55.16 

104. 

223. 

NECK  Z  AXIS 

-8.23 

231.51 

-57.56 

231. 

51. 

LUMBAR  X  AXIS 

47.14 

150.58 

-31.89 

229. 

147. 

ADAM  NECK  NT  TORQUE  (IN-LI) 

-14.11 

151.26 

-100.97 

96. 

231. 
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CHIA  STUDY  -GX  TEST:  3502  SUBJ:  ADAM-S  VT:  143.0  NON  Gt  10.0  CELL:  L 


DATA  ID  I IMMEDIATE I  NAXIHUM  |  MINIMUM  {TIME  OF | TIME  0P| 

I  PREIMPACT I  VALUE  |  VALUE  | MAXIMUM | MINIMUM j 


REFERENCE  MARK  TIME  (MS) 
2.5V  EXT  POWER  (VOLTS) 

2.50 

2.50 

2.50 

-98. 

84. 

26. 

lOV  EXT  POVER  (VOLTS) 

10.00 

10.00 

10.00 

3. 

85. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.02 

0.50 

-9.67 

160. 

56. 

TAXIS 

0.00 

0.51 

-0.19 

57. 

172. 

Z  AXIS 

0.96 

1.91 

-0.31 

209. 

47. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.50 

3.24 

-10.86 

164. 

47. 

T  AXIS 

-0.04 

2.10 

-2.73 

194. 

182. 

Z  AXIS 

0.84 

7.12 

-0.43 

52. 

168. 

RESULTANT 

0.98 

11.91 

0.14 

63. 

191. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.58 

5.15 

-10.99 

211. 

73. 

T  AHS 

0.18 

2.88 

-1.73 

106. 

217. 

Z  AXIS 

0.89 

16.14 

-4.78 

73. 

226. 

RESULTANT 

1.08 

19.55 

0.12 

73. 

238. 

RT  (RA0/SEC2) 

-9.40 

917.07 

-1879.98 

225. 

74. 

SLED  VELOCITY  (FPS) 

0.03 

30.02 

0.04 

157. 

0. 

SHOULDER  POINT  FORCES  (LB) 

' 

LEFT  X  AXIS 

-4.66 

5.21 

-172.44 

183. 

76. 

LEFT  T  AXIS 

2.76 

10.77 

-11.10 

173. 

74. 

LEFT  Z  AXIS 

2.67 

19.52 

-1.12 

52. 

169. 

LEFT  RESULTANT 

6.17 

173.59 

1.87 

76. 

225. 

RIGHT  X  AXIS 

-2.59 

6.12 

-184.58 

180. 

78. 

RIGHT  T  AXIS 

0.89 

15^00 

-3.69 

70. 

161. 

RIGHT  Z  AXIS 

0.74 

16.59 

-3.70 

53. 

169. 

RIGHT  RESULTANT 

2.97 

18r.l6 

1.84 

78. 

245. 

shoulder  ROLLER 

T  AXIS  FORCE  (LB) 

-2.52 

12.65 

-10.44 

173. 

160. 

Z  AXIS  FORCE  (LB) 

3.30 

250.50 

-3.89 

72, 

193. 

X  AXIS  TORQUE  (IN-LB) 

-4.38 

33.66 

-26.45 

79. 

97. 
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CHIA  STUDT  -GX  TEST:  3502  SUBJ!  AOAN-S  VTi  143.0  NOK  G:  10.0  CELL:  L 


DATA  ID  I IMMEDIATE  I  MAXIMUM  |  MINIMUM  |TIME  OP | TIME  0P| 

I  PREIMPACT  I  VALUE  j  VALUE  j MAXIMUM j MINIMUM j 


HARNESS  ANCHOR  FORCES  (LB) 
LEFT  BORIZ  X  AXIS 

-11.24 

-0.38 

-320.60 

198. 

74. 

LEFT  BORIZ  T  AXIS 

15.01 

170.00 

2.24 

69. 

200. 

LEFT  BORIZ  Z  AXIS 

12.05 

184.78 

3.69 

69. 

188. 

LEFT  RESULTANT 

22.49 

407.22 

4.33 

74. 

200. 

RIGHT  BORIZ  X  ACS 

-12.71 

5.40 

-308.55 

370. 

77. 

RIGHT  BORIZ  T  ACS 

-15.98 

-1.84 

-167.97 

194. 

70. 

RIGHT  BORIZ  Z  ACS 

14.55 

229.54 

-0.41 

68. 

391. 

RIGHT  RESULTANT 

25.16 

418.24 

2.08 

77. 

391. 

LEFT  VERT  X  ACS 

1.78 

11.14 

-15.62 

157. 

45. 

LEFT  VERT  T  ACS 

-0.48 

13.50 

-6.84 

94. 

186. 

LEFT  VERT  Z  ACS 

-8.00 

12.41 

-65.17 

52. 

89. 

LEFT  RESULTANT 

8.28 

66.56 

1.14 

94. 

10. 

RIGHT  VERT  X  ACS 

-0.29 

14.07 

-18.57 

162. 

45. 

RIGHT  VERT  T  ACS 

-0.60 

5.17 

-15.52 

198. 

89. 

RIGHT  VERT  Z  ACS 

-4.17 

5.73 

-68.25 

25. 

87. 

RIGHT  RESULTANT 

4.U 

70.32 

3.27 

90. 

366. 

ADAM  INTERNAL  TEMP  (DEG  C) 

84.23 

84.74 

82.99 

84. 

365. 

ADAM  ACCELERATIONS  (G) 

BEAD  X  AXIS 

0.60 

10.54 

-18.22 

256. 

103. 

HEAD  Z  ACS 

0.83 

4.50 

-7.95 

49. 

84. 

CHEST  X  ACS 

-0.16 

5.78 

-15.27 

215. 

68. 

LUMBAR  X  ACS 

0.61 

5.36 

-13.01 

210. 

72. 

ADAM  FORCES  (LB) 

NECK  X  ACS 

1.29 

165.19 

-46.09 

104. 

247. 

NECK  Z  ACS 

-7.42 

47.09 

-53.94 

253. 

49. 

LUMBAR  X  ACS 

11.85 

145.50 

-60.77 

219. 

93. 

■ 

ADAM  NECK  MT  TORQUE  (IN-LS) 

-6.84 

140.47 

-65.19 

95. 

240. 
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CHIA  STUDY  -GX  TEST:  3503  SUBJ:  AOAM-L  VT:  216.0  NOH  G:  10.0  CELL:  L 


DATA  ID  1 

1 

IMMEDIATE!  MAXIMUM)  MINIMUM 
PREIMPACT 1  VALUE  j  VALUE 

TIME  OF) TIME  OF) 
MAXIMUM) MINIMUM) 

REFERENCE  MARK  TIME  (MS)  | 

1 

-93. 

1 

2.5V  EXT  POVER  (VOLTS)  j 

2.50 

2.54 

2.31) 

165. 

163.) 

lOV  EXT  POWER  (VOLTS)  | 

10.00 

10.00 

9*98| 

1 

165. 

163. 1 

1 

SLED  ACCELERATION  (G)  | 

X  AXIS  1 

-0.02 

0.68 

1 

1 

-9.641 

161. 

1 

1 

54.) 

T  AXIS  1 

-0.02 

0.54 

-0.35 

301. 

68.) 

Z  AXIS  1 

0.96 

2.02 

-0.36 

264. 

46. 1 

1 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.51 

3.10 

-10.83 

168. 

1 

1 

46.) 

T  AXIS 

-0.07 

2.33 

-3.00 

199. 

186.) 

Z  AXIS 

0.81 

7.15 

-0.40 

51. 

172. 

RESULTANT 

0.96 

11.84 

0.38 

63. 

194. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.50 

13.09 

-11.29 

224. 

94. 

Y  AXIS 

0.10 

9.75 

-10.20 

96. 

91. 

Z  AXIS 

0.87 

12.64 

-5.96 

84. 

221. 

RESULTANT 

1.00 

16.55 

0.14 

96. 

322. 

RY  (RA0/SEC2) 

-0.59 

1923.83 

-2613.64 

229. 

222. 

SLED  VELOCITY  (PPS) 

0.02 

29.39 

0.03 

162. 

0. 

SHOULDER  POINT  FORCES  (LB) 

LEFT  X  AXIS 

-8.29 

3.71 

-232.90 

187. 

93. 

LEFT  Y  AXIS 

5.02 

12.06 

-17.87 

177. 

74. 

LEFT  Z  AXIS 

A.  95 

22.50 

1.86 

31. 

171. 

LEFT  RESULTANT 

10.90 

233.62 

4.20 

93. 

183. 

RIGHT  X  AXIS 

-8.97 

- 7.23 

-213.26 

206. 

79. 

RIGHT  Y  AXIS 

1.82 

24.36 

-3.82 

87. 

209. 

RIGHT  Z  AXIS 

1.34 

16.32 

-1.24 

32. 

135. 

RIGHT  RESULTANT 

9.31 

213.93 

0.72 

79. 

248. 

SHOULDER  ROLLER 

'  ■ 

Y  AXIS  FORCE  (LB) 

0.21 

12.38 

-24.72 

44. 

102. 

Z  AXIS  FORCE  (LB) 

10.07 

306.61 

-3.89 

83. 

194. 

X  AXIS  TORQUE  (IN-LB) 

1.22 

31.81 

-80.23 

117. 

94. 
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CHIA  STUDY  -GZ  TEST:  3503  SUBJi  AOAN-L  UT:  216.0  NOM  Ct  10.0  CELL:  L 


DATA  ID  I IMMEDIATE  I  MAXIMUM!  MINIMUM {TIME  OF j TIME  OFj 

I  PREIMPACT  I  VALUE  j  VALUE  j MAXIMUM j MINIMUM | 


1 

1  HARNESS  ANCHOR  FORCES  (LB)  j 

1  LEFT  HORIZ  Z  AXIS 

-8.28 

4.52 

-491.51 

221. 

85. 

1  LEFT  HORIZ  Y  AXIS 

8.46 

239.14 

-2.03 

83. 

213. 

1  LEFT  HORIZ  Z  AXIS 

11.66 

268.66 

0.65 

82. 

217. 

1  LEFT  RESULTANT 

16.65 

607.69 

2.38 

85. 

217. 

1  RIGHT  HORIZ  X  AXIS 

-13.52 

0.00 

-464.64 

198. 

86. 

1  RIGHT  HORIZ  Y  AXIS 

-7.63 

-0.28 

-201.76 

218. 

87. 

1  RIGHT  HORIZ  Z  AXIS 

14.93 

325.51 

4.26 

84. 

200. 

j  RIGHT  RESULTANT 

1  LEFT  VERT  X  AXIS 

21.65 

602.12 

4.27 

87. 

218. 

3.26 

17.86 

-16.20 

161. 

46. 

LEFT  VERT  Y  AXIS 

-0.64 

7.47 

-6.51 

166. 

74. 

LEFT  VERT  Z  AXIS 

-2.53 

9.88 

-67.70 

32. 

156. 

LEFT  RESULTANT 

4.25 

69.11 

2.38 

156. 

7. 

RIGHT  VERT  X  AXIS 

2.26 

20.67 

-19.22 

167. 

45. 

RIGHT  VERT  Y  AXIS 

0.25 

4.90 

-7.17 

177. 

107. 

RIGHT  VERT  Z  AXIS 

-9.08 

6.63 

-86.64 

51. 

117. 

RIGHT  RESULTANT 

9.45 

87.85 

3.22 

117. 

9. 

ADAM  INTERNAL  TEMP  (DEG  C) 

75.55 

75.73 

74.98 

1. 

393. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.35 

7.22 

-15.35 

253. 

102. 

HEAD  Z  AXIS 

0.93 

5.13 

-3.54 

62. 

96. 

CHEST  X  AXIS 

0.62 

10.55 

-12.22 

217. 

80. 

LUMBAR  X  AXIS 

0.42 

6.51 

-13.08 

218. 

78. 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

-4.64 

148.01 

-75.14 

102. 

254. 

NECK  Z  AXIS 

r5.73 

295.64 

-59.78 

166. 

64. 

LUMBAR  X  AXIS 

17.28 

171.06 

-175.57 

226. 

104. 

ADAM  NECK  MY  TORQUE  (IN-LB) 

12.18 

246.46 

-175.24 

w* 

243. 
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CBIA  STUDY  -GX  TEST:  3504  SUBJ:  AOAM-L  UT:  216.0  NOM  6:  20.0  CELL:  M 


DATA  ID  I  IMMEDIATE  I  MAHMUMl  MINIMUM  |  TIKE  OP  |  TIME  0F| 

I  PREIMPACT i  VALUE  |  VALUE  | MAXIMUM j MINIMUM j 


REFERENCE  MARK  TIME  (MS) 

2.5V  EXT  POWER  (VOLTS) 

2.50 

2.50 

2.49 

-112. 

29. 

1 

455.1 

lOV  EXT  POWER  (VOLTS) 

10.00 

-0.02 

10.00 

10.00 

1. 

326.1 

SLED  ACCELERATION  (G) 

X  AXIS 

0.69 

-20.20 

179. 

1 

1 

83. 1 

T  AXIS 

0.03 

1.28 

-0.75 

272. 

49. 1 

Z  AXIS 

s 

1.00 

0.48 

1.78 

-0.22 

252. 

63.1 

SEAT  ACCELERATION  (G) 

X  AXIS 

2.18 

-19.91 

' 

270. 

1 

1 

62. 1 

T  AXIS 

-0.04 

2.84 

-2.70 

287. 

53. 1 

Z  AXIS 

0.83 

12.88 

-0.19 

57. 

268. 

RESULTANT 

0.96 

23.14 

0.39 

71. 

284. 

CHEST  ACCELERATION  (G) 

X  Ans 

0.51 

13.96 

-48.77 

245. 

62. 

T  AXIS 

0.15 

17.50 

-11.90 

263. 

64. 

Z  AXIS 

0.90 

29.30 

-7.89 

58. 

251. 

RESULTANT 

1.05 

54.83 

0.16 

62. 

469. 

RT  (RA0/SBC2) 

-13.05 

5667.45 

-6697.63 

250. 

63. 

SLED  VELOCITY  (FPS) 

0.01 

73.89 

-0.02 

183. 

0. 

SHOULDER  POINT  FORCES  (LB) 

LEFT  X  AXIS 

-11.84 

4.10 

-615.71 

269. 

69. 

LEFT  Y  AXIS 

2.28 

10.43 

-37.92 

286. 

60. 

LEFT  Z  AXIS 

3.33 

35.62 

0.07 

68. 

267. 

LEFT  RESULTANT 

12.52 

617.58 

3.35 

69. 

470. 

RIGHT  X  AXIS 

-3.55 

5.16 

-535.16 

.  258. 

70. 

RIGHT  Y  AXIS 

1.12 

51.41 

-7.01 

66. 

272. 

RIGHT  Z  Ans 

0.43 

24.43 

-3.48 

37. 

272. 

RIGHT  RESULTANT 

3.78 

537.53 

1.52 

70. 

216. 

SHOULDER  ROLLER 

T  AXIS  FORCE  (LB) 

-4.70 

31.51 

-14.67 

114. 

179. 

Z  AXIS  FORCE  (U) 

7.55 

766.98 

-11.15 

68. 

243. 

X  AXIS  TORQUE  (IN-L'* 

-11.83 

98.21 

-87.60 

108. 

66. 
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CBIA  STUDY  -GX  TEST:  3504  SUBJ:  AOAH-L  VT:  216.0  NOH  6:  20.0  CELL:  H 


I  DATA  ID  I  IMMEDIATE  I  MAXIMUM]  MINIMUM  TIME  OF]  TIME  OP] 

I  jPREIHPACIi  VALUE  |  VALUE  MAXIMUM j MINIMUM | 


HARNESS  ANCHOR  FORCES  (LB) 
LEFT  BORIZ  X  AXIS 

-10.16 

5.78 

-1607.90 

268. 

1 

1 

74. 1 

LEFT  HORIZ  T  AXIS 

5.15 

715.87 

-7.62 

72. 

272.] 

LEFT  HORIZ  Z  AXIS 

7.86 

883.34 

-3.98 

73. 

261.] 

LEFT  RESULTANT 

14.11 

1966.40 

0.88 

74. 

230.] 

RIGHT  HORIZ  X  AXIS 

-14.48 

-6.03 

-1500.40 

259. 

74. 1 

RIGHT  HORIZ  T  AXIS 

-3.74 

3.46 

-^36.31 

287. 

71. 1 

RIGHT  HORIZ  Z  AXIS 

6.75 

1015.76 

-5.48 

72. 

270. 1 

RIGHT  RESULTANT 

' 

16.52 

1917.43 

6.16 

74. 

263. 

LEFT  VERT  X  AXIS 

1.27 

11.09 

-40.00 

173. 

74. 

LEFT  VERT  Y  AXIS 

-2.62 

7.65 

-7.60 

97. 

53. 

LEFT  VERT  Z  AXIS 

-3.61 

16.33 

-81.67 

35. 

153. 

LEFT  RESULTANT 

4.79 

82.03 

1.64 

159. 

301. 

RIGHT  VERT  X  AXIS 

2.12 

19.00 

-31.77 

168. 

36. 

RIGHT  VERT  Y  AXIS 

0.17 

5.21 

-27.56 

289. 

83. 

RIGHT  VERT  Z  AXIS 

-6.12 

16.27 

-128.46 

34. 

94. 

RIGHT  RESULTANT 

6.71 

131.41 

2.76 

94. 

302. 

ADAM  INTERNAL  TEMP  (DEG  C) 

81.55 

83.58 

81.33 

133. 

3* 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.34 

8.53 

-45.09 

1 

274. 

88. 

BEAD  Z  AXIS 

1.00 

6.28 

-29.80 

51. 

70. 

CHEST  X  AXIS 

0.14 

19.04 

-35.86 

240. 

69. 

LUMBAR  X  AXIS 

0.48 

8.70 

-27.39 

241. 

75. 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

-30.22 

429.76 

-81.90 

87. 

273. 

NECK  Z  AXIS 

-43.52 

210.45 

-79.10 

70. 

41. 

LUMBAR  X  AXIS 

59.77 

264.09 

-872.55 

243. 

85. 

ADAM  NECK  MY  TORQUE  (IN-LB) 

70.50 

519.09 

-234.51 

82. 

262. 
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CHIA  STUDY  -GX  TEST:  3505  SUBJt  AOAN-L  VT:  216.0  NOH  6:  20.0  CELL:  M 


data  id  I  immediate  i  MAXIHL'MI 

iPREIMPACrj  VALUE 

MINIMUM (TIME  OF (TIME  OFj 
VALUE  1  MAXIMUM!  MINIMUM  1 

REFERENCE  MARK  TIME  (MS) 
2.5V  EXT  POWER  (VOLTS) 

2.50 

2.51 

2.49 

-99. 

56. 

402. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

lO.CO 

0. 

9. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.04 

0.70 

-20.04 

179. 

79. 

y  AXIS 

-0.02 

1.38 

-0.95 

269. 

49. 

Z  AXIS 

0.98 

2.03 

-0.27 

254. 

63. 

SEAT  ACCELERATION  (G) 

■ 

X  AXIS 

0.51 

2.97 

-19.12 

270. 

74. 

Y  AXIS 

-0.03 

2.50 

-2.73 

69. 

53. 

Z  AXIS 

0.82 

12.85 

-0.32 

57. 

271. 

RESULTANT 

0.97 

22.66 

0.57 

78. 

298. 

CHEST  ACCELERATION  (G) 

. 

X  AXIS 

0.56 

20.59 

-32.98 

244. 

64. 

Y  AXIS 

0.16 

9.29 

-12.58 

264. 

68. 

Z  AXIS 

0.91 

38.71 

-7.28 

72. 

241. 

RESULTANT 

1.08 

45.65 

0.17 

72. 

492. 

RY  (RA0/SEC2) 

0.30 

5410.98 

-5532.65 

84. 

68. 

SLED  VELOCITY  (PPS) 

0.02 

73.30 

0.01 

18^. 

‘ 

0. 

SHOULDER  POINT  FORCES  (LB) 

LEFT  X  AXIS 

-6.13 

6.47 

-562.02 

256. 

70. 

LEFT  Y  AXIS 

3.70 

8.66 

-37.39 

265. 

80. 

LEFT  Z  AXIS 

4.25 

35.92 

0.37 

70. 

272. 

LEFT  RESULTANT 

8.42 

563.99 

2.72 

71. 

447. 

RIGHT  X  AXIS 

-7.43 

11.36 

-584.59 

271. 

70. 

RIGHT  Y  AXIS 

1.79 

61.60 

-2.66 

67. 

270. 

RIGHT  Z  AXIS 

0.93 

24.16 

-3.76 

36. 

271. 

RIGHT  RESULTANT 

7.75 

587.90 

0.65 

70. 

208. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

0.10 

35.42 

-12.54 

67. 

180. 

Z  AXIS  FORCE  (LB) 

5.57 

767.58 

-10.55 

68. 

245. 

X  AXIS  TORQUE  (IN-LB) 

-0.21 

1  147.561  -13.661  107. 

90. 

CHIA  STUDY  -GX  TEST:  3505  SUBJi  AOAM-L  UTt  216.0  NON  6i  20.0  CELL:  M 


DATA  ID  1 IMMEDIATE  1 

1  PREIMPACT  1 

MAXIMUM 

VALUE 

MINIMUM  1 TIME  OFjTIME  0F| 
VALUE  1  MAXIMUM  1  MINIMUM  1 

HAPJ^ESS  ANCHOR  FORCES  (LB) 
LEFT  HORIZ  X  AXIS 

1 

-12.89 

4.02 

-1415.01 

254. 

80. 

LEFT  HORIZ  Y  AXIS 

7.19 

650.16 

-3.43 

76. 

238. 

LEFT  HORIZ  Z  AXIS 

10.85 

792.87 

-3.91 

77. 

271. 

LEFT  RESULTAfJT 

18.53 

1740.73 

2.28 

78. 

243. 

RIGHT  HORIZ  X  AXIS 

-12.43 

0.13 

-1437.74 

267. 

80. 

RIGHT  HORIZ  Y  AXIS 

-5.39 

2.90 

-626.27 

248. 

74. 

RIGHT  HORIZ  Z  AXIS 

12.34 

1010.83 

-3.65 

74. 

270. 

RIGHT  RESULTANT 

18.51 

1853.62 

0.70 

78. 

274. 

LEFT  VERT  X  AXIS 

2.29 

12.02 

-31.78 

254. 

63. 

LEFT  VERT  Y  AXIS 

-0.04 

17.95 

-6.20 

92. 

54. 

LEFT  VERT  Z  AXIS 

-11.93 

.  12.41 

-73.34 

24. 

90. 

LEFT  RESULTANT 

12.16 

80.48 

3.93 

91. 

309. 

RIGHT  VERT  X  AXIS 

0.20 

18.06 

-29.09 

171. 

37. 

RIGHT  VERT  Y  AXIS 

-0.59 

2.65 

-21.49 

60. 

86. 

RIGHT  VERT  Z  AXIS 

-2.95 

16.60 

-95.97 

36. 

91. 

RIGHT  RESULTANT 

3.20 

97.93 

1.07 

. 

91. 

320. 

ADAM  INTERNAL  TEMP  (DEG  C) 

84.38 

84.79 

83.79 

190  a 

11. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.24 

7.19 

-49.23 

277. 

90. 

HEAD  Z  AXIS 

0.88 

5,91 

-27.74 

64. 

96. 

CHEST  X  AXIS 

72.94 

80.31 

-36.25 

160. 

68. 

LUMBAR  X  AXIS 

0.39 

8.98 

-36.21 

242. 

62. 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

-3.01 

479.72 

-76.57 

90. 

277. 

NECK  Z  AXIS 

-19.76 

210.07 

-84.97 

101. 

64. 

LUMBAR  X  AXIS 

■ 

23.22 

1 

256.99 

-790.98 

245. 

91. 

ADAM  NECK  MY  TORQUE  (IN-LB) |  15.32 

495.90 

-171.80 

85. 

266. 
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CBIA  STUDY  -GX  TEST:  3506  SUBJ:  ADAM-S  VT:  143.0  NOM  Gt  20.0  CELL:  M 


DATA  ID  I  IMMEDIATE  (  MAXIMUM  |  MINIMUM  |TIME  OP  |  TIME  0F| 

I  PREIMPACT I  VALUE  j  VALUE  j MAXIMUM j MINIMUM j 


REFERENCE  MARK  TIME  (MS)  | 
2.5V  EXT  POWER  (VOLTS)  j 

2.50 

2.50 

1 

2.501 

-102. 

427. 

1 

10. 1 

lOV  EXT  POWER  (VOLTS)  j 

10.00 

10.00 

10.001 

0. 

2. 

SLED  ACCELERATION  (G)  | 

X  AXIS  1 

-0.06 

0.65 

-20.44 

192. 

80. 

Y  AXIS  j 

-0.03 

1.30 

-0.52 

276. 

58. 

Z  AXIS 

0.92 

1.95 

-1.14 

35. 

28. 

(SEAT  ACCELERATION  (G) 

X  AXIS 

0.42 

1.66 

-19.98 

199. 

60. 

1  Y  AXIS 

-0.07 

1.96 

-2.56 

39. 

61. 

1  Z  AXIS 

0.78 

13.10 

-0.04 

80. 

463. 

1  RESULTANT 

1 

0.89 

23*58 

0.34 

59. 

255. 

1 

1  CHEST  ACCELERATION  (G) 

j  X  AXIS 

0.75 

5.41 

-25.95 

245. 

61. 

1  Y  AXIS 

0.12 

2.02 

-5.12 

229. 

83. 

j  Z  AXIS 

0.69 

29.05 

-5.49 

56. 

254. 

1  RESULTANT 

1.03 

36.32 

0.44 

60. 

309. 

j  RY  (RA0/SEC2) 

-24.95 

2041.38 

-2039.55 

257. 

270. 

1 

ISLED  VELOCITY  (FPS) 

0.06 

73.84 

0.06 

184. 

0. 

SHOULDER  POINT  FORCES  (LB) 

LEFT  X  AXIS 

1.12 

11.29 

-383.50 

427. 

89. 

LEFT  Y  AXIS 

7.08 

13.81 

-18.42 

213. 

57. 

LEFT  Z  AXIS 

7.36 

39.39 

4.98 

69. 

188. 

LEFT  RESULTANT 

10.51 

385.84 

6.80 

91. 

246. 

RIGHT  X  AXIS 

-2.68 

3.89 

-417.24 

202. 

60. 

RIGHT  T  .\XIS 

1.11 

29.33 

-3.39 

97. 

224. 

RIGHT  Z  AXIS 

1.21 

30.24 

-2.74 

34. 

256. 

RIGHT  RESULTANT 

3.47 

418.32 

0.25 

60. 

220. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

-5.61 

53.00 

-12.72 

59. 

198. 

Z  AXIS  FORCE  (LB) 

-0.67 

1  553.00 

-8.16 

90. 

248. 

X  AXIS  TORQUE  (IN-LB) 

-4.52 

1  166.791  -5.36 

55. 

0. 
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CHIA  STUDY  -GX  TEST:  3S06  SUBJi  AOAH-S  VT:  143.0  NOH  Gt  20.0  CELL:  H 


DATA  ID  I IMMEDIATE  I  MAXIMUM  |  MINIMUM  (TIME  OF  TIME  0P| 

I  PREIMPACT  I  VALUE  j  VALUE  (MAXIMUM  MINIMUM! 


HARNESS  ANCHOR  FORCES  (LB) 

■ 

LEFT  HORIZ  X  AXIS 

-10.17 

-3.89 

-995.96 

4. 

63. 

LEFT  HORIZ  Y  AXIS 

6.47 

489.74 

-10.06 

64. 

244. 

LEFT  HORIZ  Z  AXIS 

4.90 

525.88 

-6.52 

64. 

242. 

LEFT  RESULTANT 

13.21 

1228.14 

3.98 

64. 

270. 

RIGHT  HORIZ  X  AXIS 

-10.46 

-2.01 

-881.05 

217. 

65. 

RIGHT  HORIZ  Y  AXIS 

-8.39 

2.90 

-364.71 

231. 

65. 

RIGHT  HORIZ  Z  AXIS 

6.69 

591.71 

-3.45 

65. 

218. 

RIGHT  RESULTANT 

13.18 

1122.22 

2.11 

65. 

217. 

LEFT  VERT  X  AXIS 

0.10 

7.40 

-33.96 

241. 

60. 

LEFT  VERT  Y  AXIS 

-1.14 

14.11 

-7.50 

68. 

34. 

LEFT  VERT  Z  AXIS 

-5.97 

20.25 

-41.00 

34. 

69. 

LEFT  RESULTAtn: 

6.10 

53.61 

0.23 

69. 

364. 

RIGHT  VERT  X  AXIS 

-6.12 

4.06 

-35.84 

171. 

29. 

RIGHT  VERT  Y  AXIS 

-1.11 

4.86 

-34.80 

312. 

73. 

RIGHT  VERT  Z  AXIS 

-6.19 

16.08 

-106.14 

35. 

75. 

RIGHT  RESULTANT 

8.89 

112.08 

4.54 

76. 

344. 

ADAM  internal  TEMP  (DEG  C) 

93.89 

94.00 

93.25 

1. 

15. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.71 

5.07 

-43.72 

248. 

83. 

HEAD  Z  AXIS 

0.86 

7.15 

-20.51 

39. 

70. 

CHEST  X  AXIS 

-1.53 

5.57 

-30.72 

241. 

53. 

LUMBAR  X  AXIS 

1.08 

8.04 

-35.71 

237. 

58. 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

-4.45 

400.00 

-43.69 

82. 

248. 

NECK  Z  AXIS 

-14.93 

164.10 

-71.65 

94. 

40. 

LUMBAR  X  AXIS 

7.48 

206.43 

-269.57 

245. 

80. 

ADAM  NECK  MY  TORQUE  (IN>LB) 

-13.44 

346.99 

-192.39 

74. 

55. 
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CHIA  §TUDy  -GX  TESTi  3507  SUBJi  ADAM-S  WT:  143.0  NOM  G:  20.0  CELL:  M 


DATA  ID  lIHHEOIATEi  MAXIMUM  | 

iPREIMPACrj  VALUE  { 

MINIMUM  ITIME  OF | TIME  0F| 
VALUE  [ MAXIMUM { MINIMUM | 

1  REFERENCE  MARK  TIME  (MS) 
12.57  EXT  POWER  (VOLTS) 

2.50 

2.50 

2.50 

-101. 

3. 

38. 

[lOV  EXT  POWER  (VOLTS) 

1 

10.00 

10.00 

10.00 

62. 

4. 

1  SLED  ACCELERATION  (G) 

X  AXIS 

-0.02 

0.69 

-20.10 

179. 

75. 

T  AXIS 

-0.03 

1.00 

-0.27 

278. 

358. 

Z  AXIS 

0,90 

1.71 

-0.52 

30. 

37. 

1 

ISEAT  ACCELERATION  (G) 

1  X  AXIS 

0.68 

1.29 

-18.75 

266. 

65. 

Y  AXIS 

-0.07 

1.52 

-1.05 

37. 

66. 

Z  AXIS 

0.78 

12.17 

0.05 

79. 

279. 

RESULTANT 

1.04 

22.16 

0.84 

65. 

208. 

CBEST  ACCELERATION  (G) 

, 

X  AXIS 

0.54 

3.48 

-28.35 

234. 

62. 

Y  AXIS 

0.16 

5.77 

-11.19 

72. 

85. 

Z  AXIS 

0.88 

31.03 

-3.17 

52. 

247. 

RESULTANT 

1.05 

35.76 

0.43 

62. 

308. 

RY  (RA0/SEC2) 

-13.76 

1040.87 

-2336.98 

261. 

63. 

SLED  VELOCITY  (EPS) 

0.03 

73.13 

0.03 

184. 

0. 

SHOULDER  POINT  FORCES  (LB) 
LEFT  X  AXIS 

6.55 

10.50 

-396.13 

212. 

92. 

LEFT  T  AXIS 

4.02 

6.77 

-19.71 

295. 

90. 

LEFT  Z  AXIS 

1.84 

32.46 

0.34 

91. 

240. 

LEFT  RESULTANT 

7.94 

397.85 

2.95 

92. 

189: 

RIGHT  X  AXIS 

-3.06 

3.97 

-413.19 

267. 

61. 

RIGHT  T  AXIS 

1.38 

22.46 

-2.08 

95. 

283. 

RIGHT  Z  AXIS 

0.73 

24.69 

-1.95 

33. 

278. 

RIGHT  RESULTANT 

3.68 

414.03 

0.64 

61. 

217. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

1  -4.721  55.81 

-11.69 

60. 

283. 

1  Z  AXIS  FORCE  (LB) 

1  0.15 

1  546.19 

-7.48 

88. 

279. 

1  X  AXIS  TORQUE  (IN-LB) 

1  -0.13 

1  179.58 

-80.01 

50. 

94. 
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CHIA  STUDT  -GX  TEST:  3507  SUBJt  AOAN-S  VT:  143.0  HOH  6:  20.0  CELL:  H 


DATA  ID  I IMMEDIATE  I  MAXIMUM  |  MINIMUM  TIME  OP | TIME  0P| 

I  PREIMPACT I  VALUE  j  VALUE  MAXIMUM j MINIMUM j 


1 

1  HARNESS  ANCHOR  FORCES  (LB) 

LEFT  HORIZ  X  AXIS 

-8.14 

-1.38 

-962.05 

210. 

63. 

LEFT  HORIZ  Y  AXIS 

9.48 

451.08 

-3.29 

64. 

226. 

LEFT  HORIZ  Z  AXIS 

7.98 

509.87 

-0.80 

62. 

219. 

LEFT  RESULTANT 

15.03 

1178.55 

1.61 

64. 

219. 

RIGHT  HORIZ  X  AXIS 

-7.37 

-0.12 

-778.71 

213. 

64. 

RIGHT  HORIZ  Y  AXIS 

-7.36 

-0.57 

-346.96 

216. 

63. 

RIGHT  HORIZ  Z  AXIS 

6.14 

529.90 

-1.01 

.  64. 

219. 

RIGHT  RESULTANT 

12.28 

1003.77 

1.17 

64. 

219. 

LEFT  VERT  X  AXIS 

2.72 

9.93 

-33.87 

241. 

63. 

LEFT  VERT  Y  AXIS 

-1.46 

17.90 

-7.53 

70. 

46. 

LEFF  VERT  Z  AXIS 

-9.81 

20.50 

-53.00 

32. 

69. 

LEFT  RESULTANT 

10.33 

63.83 

1.19 

69. 

339. 

RIGHT  VERT  X  AXIS 

-0.55 

7.40 

-32.50 

171. 

47. 

RIGHT  VERT  Y  AXIS 

-0.69 

5.35 

-53.28 

35. 

78. 

RIGHT  VERT  Z  AXIS 

-4.05 

15.37 

-151.87 

30. 

78. 

RIGHT  RESULTANT 

4.46 

161.10 

0.74 

78. 

317. 

ADAM  INTERNAL  TEMP  (DEG  C) 

93.28 

93.53 

92.78 

2. 

369. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.51 

4.69 

-46.08 

253. 

85. 

HEAD  Z  AXIS 

0.94 

7.39 

-25.60 

41. 

71. 

CHEST  X  AXIS 

-0.28 

4.34 

-30.19 

241. 

55. 

LUMBAR  X  AXIS 

0.41 

6.03 

-36.55 

235.- 

58. 

ADAM  FORCES  (LB) 

. 

NECK  X  AXIS 

-1.38 

416.05 

-39.01 

84. 

252. 

NECK  Z  AXIS 

-9.77 

188.04 

-82.79 

94. 

42. 

LUMBAR  X  AXIS 

7.31 

182.14 

-214.52 

51. 

80. 

ADAM  NECK  MY  TORQUE  (IN- LB) 

2.16 

403.49 

-194.10 

79. 

57. 
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CBIA  STUDY  -GX  TEST:  3S11  SUBJ:  AOAH-S  VTt  143.0  NOH  6:  30.0  CELL:  N 


DATA  ID  1 

1 

IMMEDIATE!  MAXIMUM  j 
PREIMPACT 1  VALUE  j 

MINIMUM  }TIHE  OF} 
VALUE  j MAXIMUM) 

TIME  OF 
MINIMUM 

REFERENCE  HARK  TIME  (MS) 

-169. 

2.5V  EXT  POWER  (VOLTS) 

2.50 

2.50 

2.50 

412. 

205. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

0. 

3. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.02 

0.90 

-31.01 

147. 

68. 

y  AXIS 

-0.01 

2.29 

-1.44 

244. 

282. 

Z  AXIS 

1.04 

3.76 

-2.32 

31. 

37. 

SEAT  ACCELERATION  (G) 

i 

X  AXIS 

0.49 

1.64| 

-28.78 

150. 

68. 

Y  AXIS 

-0.04 

3.381 

-1.92 

73. 

252. 

Z  AXIS 

0.83 

17.781 

-0.19 

54. 

190. 

RESULTANT 

0.96 

33.611 

1 

0.46 

68. 

418. 

CHEST  ACCELEPJ^TION  (G) 

1 

1 

X  AXIS 

0.67 

4.981 

-43.47 

208. 

50. 

Y  AXIS 

0.16 

6.05} 

-12.76 

71. 

75. 

Z  AXIS 

0.86 

59.58} 

-7.50 

47. 

210. 

RESULTANT 

1.10 

67.87} 

0.24 

47. 

265. 

RY  (RAD/SEC2)  | 

«8.23|  4378.991 

1  1 

-4806.94 

66; 

49. 

1 

SLED  VELOCITY  (PPS)  1 

0.04] 

94.21} 

0.05 

154. 

0. 

,  . 

SHOULDER  POINT  FORCES  (LB) 

1 

1 

} 

LEFT  X  AXIS 

-2.251 

4.74} 

-686.14 

187. 

77. 

..EFT  Y  AXIS 

4.95 

10.27} 

-31.17 

182. 

58. 

LEFT  Z  AXIS 

4.29 

54.09}. 

1.33 

73. 

242. 

LEFT  RESULTANT 

7.14  e 

88.74 

1.87 

78. 

245. 

RIGHT  X  AXIS 

-2.00 

7.78 

-608.03 

189. 

79. 

RIGHT  Y  AXIS 

1.07 

37.84 

-4.23 

78. 

246. 

RIGHT  Z  AXIS 

2.05 

43.03 

-2.64 

32. 

221. 

RIGHT  RESULTANT 

3.47  ( 

10.02 

0.48 

79. 

225. 

SHOULDER  ROLLER 

■' 

Y  AXIS  FORCE  (LB) 

-0.19 

65.26 

-11.12 

52. 

438. 

Z  AXIS  FORCE  (LB) 

2.34  < 

00.61 

-8.45 

77. 

232. 

1  X  AXIS  TORQUE  (IN-LB) 

1.97 

64.92 

-129.08 

55, 

71. 
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CHIA  STUDY  -GX  TEST:  3511  SUBJ:  AOAM-S  VTi  143.0  NOM  G:  30.0  CELL:  N 


DATA  ID  1 

IMMEDIATE  1  MAXIMUM  | 
PREIMPACT 1  VALUE  | 

MINIMUM  1 
VALUE  1 

riME  OF  1 TIME  0F| 
MAXIMUM  1  MINIMUM j 

HARNESS  ANCHOR  FORCES  (LB)  | 
LEFT  HORIZ  X  AXIS  j 

1 

1 

1 

-7.451 

1 

1 

-2.141 

1 

1 

-1119.781 

1 

1 

o.| 

1 

1 

55.1 

LEFT  HORIZ  Y  AXIS  j 

7.891 

584.311 

-2.871 

53. 1 

194. 1 

LEFT  HORIZ  Z  AXIS  { 

5.721 

606.931 

-1.521 

53. 1 

194. 

LEFT  RESULTANT  j 

12.511 

1398.301 

2.701 

55. 1 

361. 

RIGHT  HORIZ  X  AXIS  | 

-8.011 

5.27| 

-1187.711 

185. 

55. 

RIGHT  HORIZ  Y  AXIS  j 

-7.341 

14.141 

-530.201 

186. 

79. 

RIGHT  HORIZ  Z  AXIS  j 

10.081 

814.901 

-3.451 

54. 

406. 

RIGHT  RESULTANT  j 

14.951 

j 

1521.881 

1.011 

j 

55. 

337. 

LEFT  VERT  X  AXIS  1 

0.381 

1 

7.491 

-55.771 

145. 

52. 

LEFT  VERT  Y  AXIS 

0.311 

43.10 

-9.03 

74. 

349. 

LEFT  VERT  Z  AXIS 

-7.691 

32.67 

-106.17 

31. 

73. 

LEFT  RESULTANT 

7.781 

123.97 

0.23 

73. 

307. 

RIGHT  VERT  X  AXIS 

-3.071 

14.51 

-43.53 

148. 

33. 

RIGHT  VERT  Y  AXIS 

-0.601 

6.83 

-36.28 

34. 

69. 

1  RIGHT  VERT  Z  AXIS 

-4.371 

21.48 

-81.43 

30. 

71. 

1  RIGHT  RESULTANT 

5.571 

j 

94.29 

1.03 

71. 

395. 

lADAH  INTERNAL  TEMP  (DEG  C) 

82.43t 

0.79 

83.12 

81.63 

412. 

53. 

|ADAH  ACCELERATIONS  (G) 

HEAD  X  AXIS 

6.26 

-61.57 

216. 

72. 

HEAD  Z  AXIS 

0.76 

14.32 

-46.72 

45. 

74. 

CHEST  X  AXIS 

-0.45 

5.37 

-50.42 

203. 

46. 

,  LUMBAR  X  AXIS 

■ 

0.67 

-1.13 

109.24 

-54.82 

31. 

46. 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

560.70 

-55.26 

72. 

242. 

NECK  Z  AXIS 

2.13 

405.57 

-88.38 

76. 

46. 

LUMBAR  X  AXIS 

' 

19.86 

266.40 

-566.60 

45. 

71. 

ADAM  NECK  HY  TORQUE  (IN-LB) 

-10.60 

692.50 

-331.93 

65. 

50. 
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CBIA  STUDY  -GX  TEST:  3512  SUBJ:  AOAM-L  VT:  216.0  NOM  Gt  30.0  CELL:  N 


DATA  ID  I IMMEDIATE I  MAXIMUM  MINIMUM  TIME  OF | TIME  0F| 

I  PREIMPACT I  VALUE  VALUE  MAXIMUM j MINIMUM j 


1  REFERENCE  NARK  TIME  (NS) 

2.5V  EXT  POWER  (VOLTS) 

2.50 

2.51 

2.50 

-150. 

326. 

0. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

111. 

342. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.04 

1.00 

-30.40 

148. 

72. 

Y  AXIS 

-0.01 

2.51 

-0.98 

245. 

46. 

Z  AXIS 

0.98 

3.97 

-2.62 

30. 

36. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.50 

2.26 

-30.29 

216. 

64. 

Y  AXIS 

-0.04 

4.03 

-2.82 

69. 

221. 

Z  AXIS 

0.84 

18.14 

-0.63 

65. 

246. 

RESULTANT 

0.98 

35.27 

0.21 

64. 

422. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.53 

16.53 

-49.77 

211. 

59. 

Y  AXIS 

0.15 

53.48 

-25.73 

61. 

66. 

Z  AXIS 

0.94 

50.63 

-12.47 

59. 

216. 

RESULTANT 

1.09 

83.57 

0.41 

60. 

317. 

RY  (RAD/SEC2) 

-1.08 

7384.81 

-11078.75 

67. 

61. 

SLED  VELOCITY  (EPS) 

0.02 

93.08 

0.04 

160. 

1. 

SHOULDER  POINT  FORCES  (LB) 

LEFT  X  AXIS 

-8.36 

7.58 

-963.39 

217. 

76. 

LEFT  Y  AXIS 

2.14 

16.00 

-73.79 

233. 

58. 

LEFT  Z  AXIS 

2.67 

55.70 

-1.63 

76. 

228. 

LEFT  RESULTANT 

9.03 

967.78 

0.72 

78. 

214. 

RIGHT  X  AXIS 

-8.28 

11.28 

-731.66 

217. 

60. 

RIGHT  Y  AXIS 

1,17 

60.90 

-9.21 

63. 

220. 

RIGHT  Z  AXIS 

0.46 

40.42 

-3.98 

31. 

148. 

RIGHT  RESULTANT 

8.41 

734.39 

0.68 

62. 

176. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

0.94 

43.90 

-46.68 

47. 

84. 

Z  AXIS  FORCE  (LB) 

7.18 

1110.63 

-15.41 

60. 

214. 

X  AXIS  TORQUE  (IN-LB) 

-0.23 

89.08 

-421.90 

38. 

65. 
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CHIA  STUDY  -GX  TEST:  3512  SUBJi  ADAM-L  VTt  216.0  MOH  G:  30.0  CELLt  N 


DATA  ID  I IMMEDIATE I  MAXIMUM  |  MINIMUM  |TIME  OF | TIME  0F| 

I  PREIMPACT I  VALUE  j  VALUE  j MAXIMUM | MINIMUM | 


1 

HARNESS  ANCHOR  FORCES  (LB)  j 

1 

1 

LEFT  HORIZ  X  AXIS  j 

-12.17 

-5.65 

-2435.58 

216. 

67. 1 

LEFT  HORIZ  T  AXIS  j 

10.07 

1016.80 

-7.27 

66. 

219. 1 

LEFT  HORIZ  Z  AXIS  j 

11.96 

1285.28 

-0.43 

66. 

195. 1 

LEFT  RESULTANT  j 

19.91 

2934.42 

5.68 

67. 

378.1 

RIGHT  HORIZ  X  AXIS  j 

-13.68 

-0.88 

-2342.91 

393. 

72.1 

RIGHT  HORIZ  Y  AXIS  | 

-3.73 

3.75 

-886.99 

235. 

62.1 

RIGHT  HORIZ  Z  AXIS  j 

11.76 

1565.48 

-0.20 

63. 

244. 1 

RIGHT  RESULTANT  j 

1 

18.51 

2908.46 

3.31 

71. 

398.  i 

1 

LEFT  VERT  X  AXIS  | 

2.29 

17.08 

-53.48 

217. 

1 

61.1 

LEFT  VERT  Y  AXIS  I 

-0.13 

22.76 

-14.11 

135. 

255.1 

LEFT  VERT  Z  AXIS 

-7.93 

32.59 

-81.75 

29. 

136. 

LEFT  RESULTANT 

8.28 

84.66 

2.39 

136. 

5. 

RIGHT  VERT  X  AXIS 

3.35 

21.76 

-50.78 

214. 

64. 

RIGHT  VERT  Y  AXIS 

0.35 

8.24 

-22.80 

33. 

72. 

RIGHT  VERT  Z  AXIS 

-5.87 

29.01 

-80.34 

55. 

144. 

RIGHT  RESULTANT 

6.93 

86.19 

3.18 

76. 

3. 

ADAM  INTERNAL  TEMP  (DEG  C) 

75.26 

204.96 

37.53 

94. 

98. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.13 

9.76 

-72.66 

217. 

78. 

HEAD  Z  AXIS 

0.88 

13.97 

-58.38 

50. 

64. 

CHEST  X  AXIS 

-0.20 

21.17 

-43.09 

209. 

50. 

LUMBAR  X  AXIS 

0.34 

12.41 

-61.46 

211. 

49. 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

-4.75 

691.87 

-132.20 

77. 

243. 

NECK  Z  AXIS 

-7.72 

377.62 

-139.73 

87. 

51. 

LUMBAR  X  AXIS 

8.47 

329.06 

-1476.67 

213. 

H. 

ADAM  NECK  MY  TOROUB  (IN-LB) 

0.85 

824.43 

-280.59 

72. 

233. 

Pag*  2  of  2 


B-57 


CHIA  STUDY  -GX  TEST:  3513  SUBJt  AOAM-S  VT:  143.0  NON  G:  40.0  CELL:  0 


DATA  ID  I IMMEDIATE I  MAXIMUM  MINIMUM  |TIMB  OP | TIME  0P| 

I  PREIMPACT I  VALUE  VALUE  | MAXIMUM j MINIMUM j 


REFERENCE  MARK  TIME  (MS) 
2.SV  EXT  POVER  (VOLTS) 

2.50 

2.50 

2.46 

-182. 

27. 

31. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

0. 

30. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.01 

0.81 

-42.11 

350. 

63. 

Y  AXIS 

-0.02 

2.09 

-1.18 

319. 

350. 

Z  AXIS 

0.97 

4.65 

-2.77 

25. 

31. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.54 

2.60 

-38.57 

130. 

68. 

Y  AXIS 

-0.05 

3.44 

-2.00 

69. 

368. 

Z  AXIS 

0.83 

24.86 

-0.69 

58. 

131. 

RESULTANT 

0.99 

44.83 

0.68 

68. 

166. 

CBEST  ACCELERATION  (G) 

‘ 

X  AXIS 

0.66 

25.17 

-50.13 

186. 

74. 

Y  AXIS 

0.17 

7.27 

-12.53 

199. 

52. 

Z  AXIS 

0.88 

60.65 

-13.24 

42. 

189. 

RESULTANT 

1.12 

71.62 

0.36 

43. 

268. 

RY  (RA0/SEC2) 

-1.04 

5674.18 

-7332.85 

186. 

75. 

SLED  VELOCITY  (FPS) 

0.03 

108.57 

-0.02 

140. 

0. 

SHOULDER  POINT  FORCES  (LB) 

LEFT  X  AXIS 

1.53 

10.18 

-862.29 

358. 

69. 

LEFT  Y  AXIS 

2.79 

7.53 

-54.64 

195. 

61. 

LEFT  Z  AXIS 

2.23 

67.60 

-1.22 

60. 

130. 

LEFT  RESULTANT 

4.19 

866.32 

1.74 

70. 

163. 

RIGHT  X  AXIS 

-1.24 

11.44 

-795.07 

358. 

70. 

RIGHT  Y  AXIS 

0.66 

54.05 

-4.37 

74. 

203. 

RIGHT  Z  AXIS 

0.94 

47.83 

-4.19 

26. 

130. 

RIGHT  RESULTANT 

2.18 

797.91 

0.68 

72. 

178. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

1.28 

88.45 

-9.24 

42. 

158. 

Z  AXIS  FORCE  (LB) 

1.14 

1167.05 

-7.63 

69. 

163. 

X  AXIS  TORQUE  (IN-LB) 

3.15 

132.31 

-157.34 

37. 

64. 
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CHIA  STUDY  -GX  TEST:  3513  SUBJ:  ADAM-S  VT:  143.0  NOM  G:  40.0  CELL:  0 


DATA  ID  I IMMEDIATE  I  MAXIMUM  |  MINIMUM  {TIME  OP | TIME  0P| 

IPREIMPACTI  VALUE  j  VALUE  j MAXIMUM! MINIMUM! 


HARNESS  ANCHOR  FORCES  (LB) 

LEFT  HORIZ  X  AXIS 

-8.17 

4.14 

-1741.39 

324. 

68. 

LEFT  HORIZ  Y  AXIS 

7.75 

723.98 

-6.50 

48. 

207. 

LEFT  HORIZ  Z  AXIS 

7.39 

916.45 

-3.48 

70. 

180. 

LEFT  RESULTANT 

13.56 

2091.21 

2.20 

68. 

172. 

RIGHT  HORIZ  X  AXIS 

-10.98 

6.41 

-1695.17 

356. 

50. 

RIGHT  HORIZ  Y  AXIS 

-11.83 

3.53 

-731.68 

360. 

71. 

RIGHT  HORIZ  Z  AXIS 

12.28 

1152.79 

-3.72 

48. 

376. 

RIGHT  RESULTANT 

20.47 

2164.38 

0.36 

50. 

334. 

LEFT  VERT  X  AXIS 

2.24 

11.97 

-78.05 

186. 

67. 

LEFT  VERT  Y  AXIS 

-0.63 

56.09 

-8.75 

63. 

396. 

LEFT  VERT  Z  AXIS 

-4.82 

36.01 

-119.15 

25. 

63. 

LEFT  RESULTANT 

5.39 

151.86 

1.35 

63. 

412. 

RIGHT  VERT  X  AXIS 

0.47 

23.07 

-71.23 

185. 

58. 

RIGHT  VERT  Y  AXIS 

-0.56 

6.93 

-77.56 

29. 

64. 

RIGHT  VERT  Z  AXIS 

-4.18 

32.80 

-192.33 

25. 

63. 

RIGHT  RESULTANT 

4.64 

214.38 

1.46 

63. 

418. 

ADAM  INTERNAL  TEMP  (DEG  C) 

63.28 

63.66 

62.66 

42. 

374. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.65 

9.01 

-92.34 

217. 

66. 

HEAD  Z  AXIS 

0.78 

25.07 

-72.12 

40. 

55. 

CHEST  X  AXIS 

-1.03 

12.59 

-62.80 

179. 

41. 

LUMBAR  X  AXIS 

0.78 

15.21 

-73.89 

180. 

40. 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

-3.80 

862.43 

-78.56 

65. 

218. 

NECK  Z  AXIS 

-17.51 

604 . 13 

-191.52 

67. 

40. 

LUMBAR  X  AXIS 

-2.10 

274.65 

-1129.55 

184. 

63. 

ADAH  NECK  MY  TORQUE  (IN-LB) 

-3.89 

830.26 

-446.41 

60. 

45. 
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CHIA  STUDY  -GX  TEST:  3514  SUEJt  ADAM-S  UT:  143.0  NOM  Gi  45.0  CELL:  P 


I  DATA  ID  IMMEDIATE I  MAXIMUM  (  MINIMUM  |TIME  OF | TIME  0P| 

I  PREIMPACT I  VALUE  j  VALUE  | MAXIMUM j MINIMUM | 


REFERENCE  MARK  TIME  (MS) 

-237.1  1 

2.5V  EXT  POWER  (VOLTS) 

2.50 

2.50 

2.49 

278. 

199. 

lOV  EXT  POWER  (VOLTS) 

10.00 

• 

10.00 

10.00 

178. 

86. 

SLED  ACCELERATION  (G) 

■ 

X  AXIS 

-0.01 

0.75 

-43.82 

354. 

62. 

T  AXIS 

-0.01 

2.13 

-0.73 

188. 

47. 

Z  AXIS 

0.95 

5.01 

-3.10 

26. 

32. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.50 

2.81 

-41.90 

127. 

66. 

T  AXIS 

-0.08 

4.23 

-1.47 

68. 

61. 

Z  AXIS 

0.82 

25.69 

-0.69 

57. 

129. 

RESULTANT 

0.96 

48.43 

0.33 

67. 

353. 

CHEST  ACCELERATION  (G) 

' 

X  AXIS 

0.50 

18.05 

-65.95 

188. 

44. 

T  AXIS 

0.11 

2.84 

-14.89 

64. 

68. 

Z  AXIS 

0.87 

66.29 

-12.08 

43.] 

190. 

RESULTANT 

1.01 

90.90 

0.28 

43. 

212. 

RT  (RAD/SEC2) 

-17.58 

8484.07 

.  ■ 

-10560.30 

61. 

65. 

SLED  VELOCITY  (FPS) 

0.01 

111.93 

-0.01 

132. 

0. 

SHOULDER  POINT  FORCES  (LB) 

, 

LEFT  X  AXIS 

-0.57 

7.03 

-861.51 

147. 

69. 

LEFT  Y  AXIS 

5.78 

9.32 

-34.42 

340. 

54. 

LEFT  Z  AXIS 

5.69 

82.58 

2.29 

69; 

130. 

LEFT  RESULTANT 

8.35 

865.73 

2.76 

69. 

354. 

RIGHT  X  AXIS 

-2.90 

4.13 

-889.79 

145. 

70. 

RIGHT  Y  AnS 

1.19 

53.77 

-3.48 

72. 

165. 

RIGHT  Z  AXIS 

1.34 

53.31 

-3.78 

27. 

214. 

RIGHT  RESULTANT 

3.67 

892.72 

0.16 

70, 

193. 

SHOULDER  ROLLER 

■ 

Y  AXIS  FORCE  (LB) 

-1.67 

81.81 

-10.55 

46. 

138. 

Z  AXIS  FORCE  (U) 

0.23 

1156.50 

-10.70 

69. 

242. 

X  AXIS  Torque  (in-lb) 

1.17 

275.05 

i  -6.39 

53. 

199. 
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CHIA  STUDY  ~G2  TEST:  3514  SUBJ:  ADAM-S  VT:  143.0  NOM  G:  45.0  CELL:  P 


1  DATA  ID  |IHHE0IATE|  MAXIMUM 

MINIMUM  (TIME  OF (TIKE  OF 

1 

1  preimpact 1 

VALUE 

VALUE  (MAXIMUM (MINIMUM 

(HARNESS  ANCHOR  FORCES  (LB) 

1 

( 

1  LEFT  HORIZ  X  AXIS 

-7.15 

5.65 

-1965.92 

349. 

63. 

1  LEFT  HORIZ  Y  AXIS 

6.41 

842.95 

>6.36 

47. 

171. 

1  LEFT  HORIZ  Z  AXIS 

6.27 

1070.37 

-5.29 

47. 

339. 

1  LEFT  RESULTANT 

11.76 

2339.82 

1.89 

63. 

333. 

1  RIGHT  HORIZ  X  AXIS 

-7.28 

-1.00 

-1790.49 

160. 

63. 

1  RIGHT  HORIZ  Y  AXIS 

-10.11 

0.49 

-706.44 

178. 

68. 

1  RIGHT  HORIZ  Z  AXIS 

7.55 

1170.17 

-3.25 

67. 

172. 

1  RIGHT  RESULTANT 

14.61 

2241.19 

1.13 

64. 

335. 

1  LEFT  VERT  X  AXIS 

1.36 

15.86 

-83.89 

183. 

63. 

1  LEFT  VERT  Y  AXIS 

-1.05 

47.06 

-10.14 

64. 

360. 

1  LEFT  VERT  Z  AXIS 

-5.75 

34.30 

-112.70 

25. 

182. 

1  LEFT  RESULTANT 

6.14 

132.86 

2.99 

63. 

4. 

1  RIGHT  VERT  X  AXIS 

-2.94 

17.84 

-61.95 

184. 

66. 

1  RIGHT  VERT  Y  AXIS 

-0.11 

4.86 

-84.80 

28. 

63. 

1  RIGHT  VERT  Z  AXIS 

-2.43 

34.80 

-212.85 

26. 

62. 

1  RIGHT  RESULTANT 

4.35 

235.56 

0.7? 

63. 

1. 

(ADAM  INTERNAL  TEMP  (DEG  C) 

74.55 

76.86 

73.12 

38. 

42. 

(ADAM  ACCELERATIONS  (G) 

1  HEAD  X 

AXIS 

0.68 

14.38 

-104.43 

233. 

66. 

1  HEAD  Z 

AXIS 

0.77 

21.45 

-84.24 

40. 

56. 

1  CHEST 

1  AXIS 

-0.31 

12.64 

-70.62 

178. 

41. 

1  LUHBAR 

X  AXIS 

0.67 

16.01 

-78.22 

179. 

40. 

(ADAM  FORCE 

5  (LB) 

. 

1  NECK  X 

AXIS 

-1.07 

985.49 

-72.52 

66. 

216. 

1  NECK  Z 

AXIS 

-32.17 

801.26 

-81.39 

69. 

32. 

1  LUMBAR 

1 

)aoah  neck 

X  AXIS 

-0.15 

301.62 

-1x97.78 

183. 

69. 

IT  TORQUE  (IN-LB) 

-7.39 

927.50 

-613.03 

61. 

47. 
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B-61 


CHIA  STUDY  -GX  TEST:  3S1S  SUBJ:  AOAH-S  UTt  143.0  NOH  G:  20.0  CELL:  H 


1  DATA  ID 

1  IMMEDIATE 1 
PREIHPACTI 

MAXIMUM  1 
VALUE  1 

MINIMUM  |TIME  OF  1 TIME  0F| 
VALUE  1  MAXIMUM! MINIMUM! 

1  REFERENCE  MARK  TIME  (MS) 

1  1 

1 

-162.! 

1 

1 2.5V  EXT  POWER  (VOLTS) 

1  2.50 

2.51| 

2,50 

70.! 

357.! 

jlOV  EXT  POWER  (VOLTS) 

10.00 

10.001 

1 

10.00 

70.! 

1 

71.! 

1 

1 

ISLED  ACCELERATION  (G) 

1 

1 

1 

1 

j  X  AXIS 

-0.01 

0.551 

-20.09 

179.! 

74.! 

1  Y  AXIS 

-0.04 

1.32 

-0.59 

250.! 

164.! 

1  Z  AXIS 

0.97 

1.94 

-0.54 

30.! 

1 

37. 

ISEAT  ACCELERATION  (G) 

• 

1 

1 

1  X  AXIS 

0.51 

1.15 

-18.46 

309.! 

78. 

1  Y  AXIS 

1  -0.04 

1.28 

-0.88 

37. 

221. 

1  Z  AXIS 

1  0.82 

12.75 

0.33 

57. 

179. 

1  RESULTANT 

0.97 

21.75 

0.73 

79. 

180. 

1  CREST  ACCELERATION  (G) 

1  X  AXIS 

0.54 

17.96 

-32.81 

242. 

58. 

67. 

Y  AXIS 

0.23 

9.361 

-10.59 

72. 

Z  AXIS 

0.88 

17.981 

-4.11 

55. 

248. 

RESULTA.NT 

1.06 

37.011 

0.07 

57. 

337. 

RY  (RAD/SEC2) 

-3.24 

2001.96 

-2705.64 

51. 

46; 

SLED  VELOCITY  (FPS) 

0.02 

76.00 

-0.01 

1 

182.! 

1. 

SHOULDER  POINT  FORCES  (LB) 
LEFT  X  AXIS 

-4.47 

2.37 

-388.47 

252. 

65. 

LEFT  Y  AXIS 

2.09 

6.61 

-24.47 

232. 

66. 

LEFT  Z  AXIS 

1.13 

34.57 

-2.13 

64. 

403. 

LEFT  RESULTANT 

5.21 

390.70 

1.62 

65. 

216. 

RIGHT  X  AXIS 

-1.43 

4.53 

-J96.74 

270. 

91. 

RIGHT  Y  .UCIS 

0.40 

17.97 

-5.40 

101. 

219. 

1  RIGHT  Z  AXIS 

0.70 

25.78 

-2.13 

33. 

181. 

1  RIGHT  RBSULTAOT 

2.33 

397.61 

0.82 

91. 

0. 

1 

1  SHOULDER  ROLLER 

1  Y  AXIS  FORCE  (LB) 

-0.71 

52.50 

-7.89 

102. 

218. 

1  Z  AXIS  FORCE  (LB) 

1.53 

548.43 

-5.24 

89. 

225. 

1  X  AXIS  TORQUE  (IN-LB) 

-2.46 

86.35 

-63.94 

105. 

70. 

CHIA  STUDY  -GX  TEST:  3515  SUBJ:  AOAH-S  VT:  143.0  NOH  Gt  20.0  CELL:  B 


1  DATA  ID 

IMMEDIATE 

MAXIMUM  1  MINIMUM 

TIME  OF (TIME  0F| 

1 

PREIMPACT 

VALUE 

VALUE 

MAXIMUM  1  MINIMUM) 

1 

1  HARNESS  ANCHOR  FORCES  (LB) 

1 

1 

1  LEFT  H0RI2  X  AXIS 

-1.48 

11.80 

-867.24 

233. 

66. 

1  LEFT  HORIZ  Y  AXIS 

-1.21 

141.55 

-8.74 

69. 

220. 

LEFT  HORIZ  Z  AXIS 

1.70 

60.48 

-4.71 

63. 

213. 

LEFT  RESULTANT 

3.89 

879.56 

2.19 

67. 

212. 

RIGHT  HORIZ  X  AXIS 

-4.82 

25.37 

-979.26 

249. 

64. 

RIGHT  HORIZ  Y  AXIS 

-0.36 

6.43 

-202.11 

231. 

59. 

1  RIGHT  HORIZ  2  AXIS 

1.48 

87.58 

-7.10 

113. 

433. 

1  RIGHT  RESULTANT 

5.73 

1000.55 

0.76 

65. 

205. 

1 

1  LEFT  VERT  X  AXIS 

-0.47 

3.55 

-159.46 

355. 

68. 

LEFT  VERT  Y  AXIS 

-0.05 

77.55 

-3.81 

95. 

269. 

LEFT  VERT  Z  AXIS 

-10.20 

12.41 

-236.67 

23. 

93. 

1  LEFT  RESULTANT 

10.28 

289.01 

1.13 

94. 

368. 

RIGHT  VERT  X  AXIS 

-0.36 

3.26 

-130.93 

252. 

63. 

RIGHT  VERT  Y  AXIS 

-0.86 

3.52 

-39.59 

34. 

63. 

1  RIGHT  VERT  Z  AXIS 

-7.54 

11.39 

-159.07 

23. 

64. 

1  RIGHT  RESULTANT 

I  < 

7.64 

209.48 

1.52 

64. 

378. 

lADAH  INTERNAL  TEMP  (DEG  C) 

66.82 

67.92 

66.42 

70. 

74. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.74 

6.49 

-42.50 

250. 

84. 

HEAD  Z  AXIS 

0.60 

4.03 

-27.77 

33. 

70. 

CHEST  X  AXIS 

-0.08 

7.80 

-30.36 

243. 

54. 

LUMBAR  X  AXIS 

0.92 

6.02 

-37.44 

24^ 

56. 

ADAH  FORCES  (LB) 

' 

NECK  X  AXIS 

-6.37 

372.24 

-63.32 

85. 

248. 

NECK  Z  AXIS 

-12.11 

151.69 

-105.10 

98. 

76. 

LUMBAR  X  AXIS 

-4.13 

138.67 

-559.46 

249. 

88. 

ADAH  NECK  NY  TORQUE  (IN-LB) 

-8.07 

139.38 

-202.09 

89, 

57. 
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CHIA  STUDY  -GX  TEST:  3516 
I  DATA  ID 


REFERENCE  HARK  TIME  (MS) 
2.5V  EXT  POWER  (VOLTS) 
lOV  EXT  POWER  (VOLTS) 

SLED  ACCELERATION  (G) 

X  AXIS 

Y  AXIS 
i  Z  AXIS 

SEAT  ACCELERATION  (G) 

X  AXIS 

Y  AXIS 
Z  AXIS 
RESULTANT 

CHEST  ACCELERATION  (G) 

X  AXIS 

Y  AXIS 
Z  AXIS 
RESULTANT 

RY  (RAD/SEC2) 

SLED  VELOCITY  (PPS) 

1  , 

1  SHOULDER  POINT  FORCES  (LB) 
LEFT  X  AXIS 
LEFT  Y  AXIS 
LEFT  Z  AXIS 
LEFT  RESULTANT 
RIGHT  X  AXIS 
RIGHT  Y  AXIS 
RIGHT  Z  AXIS 
RIGHT  RESULTANT 

shoulder  ROLLER 

Y  AXIS  FORCE  (LB) 

Z  AXIS  FORCE  (LB) 

X  AXIS  TORQUE  (IN-LB) 


SUBJ:  ADAH-S  WT:  l‘>3.0  NON  G:  20.0  CELL:  H 


1 IMMEDIATE 1 

1  PREIMPACT 1 

MAXIMUM  1 
VALUE  1 

MINIMUM  |TIME  OF | TIME  0F| 
VALUE  1  MAXIMUM  1  MINIMUM  1 

1  1 

1 

1 

-164. 

1 

2.501 

2.501 

2.501 

234. 

387.1 

10.001 

1 

10.001 

1 

lO.OOi 

1 

2. 

160. 1 

1 

-0.041 

1 

0.621 

1 

-20.361 

178. 

79. 

-0.021 

0.811 

-0.271 

280. 

236. 

0.961 

1 

1.911 

1 

-0.40 

40. 

46. 

1 

0.501 

1 

1.291 

-18.76 

267. 

76. 

1  -0.071 

1.26 

-1.01 

100. 

290. 

1  0.831 

12.46 

0.22 

74. 

179. 

1 

1 

0.981 

1 

22.43 

0.66 

76. 

222. 

1 

1  0.56 

22.79 

-32.95 

240. 

50. 

1  0.15 

6.29 

-7.52 

94. 

85. 

1  0.82 

22.21 

-4.19 

57. 

254. 

1  1.00 

35.97 

0.19 

58. 

296. 

-7.34 

2522.23 

-3316.42 

54. 

49. 

0.02 

77.11 

' 

0.05 

185. 

0. 

-3.49 

7.89 

-442.16 

381. 

89.. 

2.71 

6.47 

-28.07 

275. 

61. 

3.20 

37.78 

1.08 

83. 

180. 

5.61 

444.66 

2.15 

89. 

260. 

-2.62 

7.47 

-369.97 

227. 

61. 

0.51 

23.30 

-2.41 

100. 

264. 

0.55 

27.00 

-2.18 

40. 

343. 

3.00 

371.28 

0.60 

62. 

247. 

-1.74 

49.77 

-7.07 

123. 

263. 

0.94 

538.78 

-7.41 

61. 

286. 

-3.12 

95.15 

-101.59 

111. 

90. 
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CHIA  STUDY  -GX  TEST:  3516  SUBJt  AOAM-S  VTi  143.0  HON  G:  20.0  CELL:  B 


DATA  ID  I  IMMEDIATE  I  MAXIMUM  |  MINIMUM  TIME  OF | TIME  0F| 

jpREIHPACTl  VALUE  |  VALUE  MAXIMUM | MINIMUM j 


1  HARNESS  ANCHOR  FORCES  (LB) 

1  LEFT  HORIZ  X  AXIS 

-3.26 

28.38 

-894.62 

240. 

64. 

1  LEFT  HORIZ  Y  AXIS 

-1.33 

161.19 

-6.57 

64. 

265. 

1  LEFT  HORIZ  Z  AXIS 

-0.20 

65.41 

-3.40 

64. 

206. 

1  LEFT  RESULTANT 

4.55 

911.37 

3.05 

64. 

0. 

1  RIGHT  HORIZ  X  AXIS 

-2.13 

16.95 

-1006.51 

230. 

62. 

1  RIGHT  HORIZ  Y  AXIS 

-0.41 

10.60 

-148.46 

190. 

63. 

1  RIGHT  HORIZ  Z  AXIS 

-0.45 

71.08 

-6.70 

121. 

404. 

1  RIGHT  RESULTANT 

2.64 

1019.02 

1.89 

63. 

0. 

1  LEFT  VERT  X  AXIS 

-1.26 

0.05 

-172.70 

0. 

64. 

1  LEFT  VERT  Y  AXIS 

-0.63 

66.99 

-2.92 

65. 

399. 

1  LEFT  VERT  Z  AXIS 

-5.47 

17.15 

-203.35 

30. 

64. 

1  LEFT  RESULTANT 

5.82 

274.77 

0.90 

64. 

430. 

1  RIGHT  VERT  X  AXIS 

-3.42 

3.55 

-116.14 

236. 

62. 

1  RIGHT  VERT  Y  AXIS 

-0.56 

1.76 

-37.90 

25. 

73. 

1  RIGHT  VERT  Z  AXIS 

-9.91 

10.87 

-143.51 

27. 

69. 

1  RIGHT  RESULTANT 

10*60 

185.27 

1.23 

69. 

435. 

lADAM  INTERNAL  TEMP  (DEG  C) 

59.70 

59.83 

59.08 

6. 

184. 

lADAN  ACCELERATIONS  (G) 

1  HEAD  X  AXIS 

0.69 

6.85 

-39.56 

247. 

83. 

1  HEAD  Z  AXIS 

0.87 

4.21 

-21.47 

36. 

93. 

1  CHEST  X  AXIS 

-0.67 

8.89 

-29.99 

240. 

54. 

1  LUMBAR  X  AXIS 

0.86 

7.51 

-39.71 

233. 

58. 

|ADAM  FORCES  (li) 

1  NECK  X  AXIS 

-1.47 

360.89 

-55.16 

^3. 

246. 

1  NECK  Z  AXIS 

-6.34 

353.65 

-39.26 

96. 

43. 

1  LUMBAR  X  AXIS 

-5.64 

158.83 

-340.97 

244. 

82. 

lADAM  NECK  MY  TORQUE  (IN-LB) 

-4.33 

85.37 

-225.06 

73. 

56. 
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CHIA  STUDY  -GZ  TEST:  3517  SUBJ:  AOAH<L  VT:  216.0  NOH  6:  30.0  CELL:  I 


DATA  ID  ,  1 

1 

IMMEDIATE! 

PRBIMPACTi 

MAXIMUM  1 
VALUE  1 

MINIMUM  1 
VALUE  1 

TIME  OF  1  TIME  OF) 
MAXIMUM! MINIMUM! 

REFERENCE  MARK  TIME  (MS) 

1 

1 

-207. ! 

2.5V  EXT  POWER  (VOLTS) 

2.501 

2.50 

2.501 

32.! 

207. 

lOV  EXT  POWER  (VOLTS) 

lOoOOl 

1 

10.00 

lO.OOj 

1 

199. 1 

77. 

SLED  ACCELERATION  (G) 

X  AXIS 

i 

1 

-0.031 

0.90 

1 

1 

-29.85 

1 

1 

149. 

73. 

Y  AXIS 

-0.021 

2.46 

-1.37 

260. 

309. 

Z  AXIS 

Oe9S| 

I 

4.25 

-2.83 

31. 

37. 

SEAT  ACL.  ..ERATION  (G) 

X  AXI^ 

1 

1 

0.52) 

1.87 

-28.91 

225. 

64. 

Y  AX. 

-0.04) 

3.17 

-2.10 

71. 

"9. 

Z  AXl 

O.Blj 

18.03 

-0.77 

64. 

2-  . 

RESULTANT 

0.961 

34.17 

0.26 

64. 

202. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.70 

33.93 

-51.93 

213. 

64. 

Y  AXIS 

0.24 

32.54 

-21.57 

58. 

54. 

Z  AXIS 

0.78 

58.40 

-16.32 

62. 

211. 

RESULTANT 

1.08 

72.76 

0.32 

62. 

188. 

RY  (RA0/SEC2) 

-3.95 

6989.25 

-8111.74 

218. 

238. 

SLED  VELOCITY  (PPS) 

0.02 

93.85 

0.00 

158. 

1. 

SHOULDER  POINT  FORCES  (LB) 
LEFT  X  AXIS 

-9.57 

3.95 

-939.59 

189. 

77. 

LEFT  Y  AXIS 

2.45 

9.49 

-66.49 

227. 

59. 

LEFT  Z  AXIS 

2.69 

56.25 

t2.25 

77. 

231. 

LEFT  RESULTANT 

10.28 

942.88 

1.48 

78. 

214. 

RIGHT  X  AXIS 

-8.91 

6.83 

-819.55 

232. 

61. 

RIGHT  Y  AXIS 

1.15 

70.27 

-5.68 

70. 

261. 

RIGHT  Z  AXIS 

0.43 

39.86 

-5.81 

32. 

231. 

RIGHT  RESULTAirr 

9.02 

822.07 

1.34 

62. 

176, 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

1.42 

46.71 

-20.78 

43. 

82. 

Z  AXIS  FORCE  (LB) 

11.08 

1185.90 

-11.22 

60. 

203. 

X  AXIS  TORQUE  (IN-LB) 

-1.03 

141.16 

-102.03 

43. 

75. 
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CHIA  STUDY  -GX  TEST:  3517  SUBJi  ADAM-L  WT:  216.0  NOM  G;  30.0  CELL:  I 


DATA  ID 

, 

IMMEDIATE  1  MAXIMUM 
PREIMPACrj  VALUE 

MINIMUM 

VALUE 

TIME  OF i TIME  OF 
MAXIMUM (MINIMUM 

HARNESS  ANCHOR  FORCES  (LB) 

LEFT  HORIZ  X  AXIS 

-1.08 

50.35 

-2856.77 

235. 

68. 

LEFT  HORIZ  T  AXIS 

-9.93 

150.85 

-76.33 

96. 

67. 

LEFT  HORIZ  Z  AXIS 

-1.72 

110.97 

-4.92 

65. 

1. 

LEFT  RESULTANT 

10.44 

2859.81 

1.42 

68. 

275. 

RIGHT  HORIZ  X  AXIS 

-10.30 

52.49 

-2703.94 

223. 

70. 

RIGHT  HORIZ  T  AXIS 

10.05 

21.06 

-166.27 

17. 

83. 

RIGHT  HORIZ  Z  AXIS 

-6.71 

70.81 

-34.02 

55. 

88. 

RIGHT  RESULTANT 

15.93 

2704.61 

2.27 

70. 

282. 

LEFT  VERT  X  AXIS 

-1.64 

-1.17 

-341.79 

0. 

66. 

LEFT  VERT  Y  AXIS 

-1.80 

169.86 

-10.65 

69. 

223. 

LEFT  VERT  Z  AXIS 

-11.94 

16.33 

-481.83 

22. 

68. 

LEFT  RESULTANT 

12.22 

614.34 

8.94 

68. 

395. 

RIGHT  VERT  X  AXIS 

-3.28 

3.70 

-282.83 

221. 

69. 

RIGHT  VERT  Y  AXIS 

1.59 

12.00 

-81.12 

227. 

72. 

RIGHT  VERT  Z  AXIS 

-10.63 

22.64 

-405.12 

29. 

72. 

RIGHT  RESULTANT 

11.30 

498.65 

7.15 

72. 

394. 

ADAM  INTERNAL  TEHP  (DEG  C) 

77.97 

78.74 

77.50 

36. 

138. 

ADAH  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.62 

11.71 

-75,55 

241. 

78. 

HEAD  Z  AXIS 

0.81 

5.43 

-52.61 

43. 

67. 

CHEST  X  AXIS 

0.63 

22.26 

-54.83 

209. 

59. 

LUMBAR  X  AXIS 

0.66 

7.06 

-36.73 

211. 

67. 

ADAH  FORCES  (LB) 

NECK  X  AXIS 

-15.27 

725.19 

-119.61 

78. 

241. 

NECK  Z  AXIS 

-201.80 

260.07 

-258.65 

62. 

40. 

LUMBAR  X  AXIS 

29.30 

281.99 

-1959.05 

215. 

77. 

ADAM  NECK  HT  TORQUE  (IN-LB) 

45.43 

820.06 

-304.49 

72. 

229. 
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CBIA  STUDY  -GX  TEST:  3518  SUBJ:  ADAM-L  VTi  216.0  NOM  Gt  30.0  CELL:  I 


DATA  ID  I IMMEDIATE I  MAXIMUM  MINIMUM  (TIME  OF | TIME  0F| 

I  PREIMPACT I  VALUE  VALUE  | MAXIMUM j MINIMUM | 


REFERENCE  MARK  TIME  (MS) 
2.3V  EXT  POWER  (VOLTS) 

2.50 

2.51 

2.50 

-209. 

214. 

241. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

19. 

148. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.02 

1.03 

-30.03 

148. 

73. 

Y  AXIS 

-0.03 

2.22 

-1.46 

252. 

294. 

Z  AXIS 

0.97 

4.29 

-2.74 

32. 

38. 

SEAT  ACCELERATION  (G) 

• 

X  AXIS 

0.48 

2.22 

-28.21 

224. 

65. 

Y  AXIS 

-0.07 

3.88 

-2.64 

72. 

51. 

Z  AXIS 

0.81 

18.33 

-0.22 

32. 

149. 

RESULTANT 

0.95 

33.71 

0.16 

65. 

231. 

CHEST  ACCELERATION  (G) 

X  AXIS 

1.21 

18.19 

-58.04 

215. 

54. 

Y  AXIS 

0.24 

42.81 

-26.49 

60. 

54. 

Z  AXIS 

0.57 

50.51 

-21.89 

58. 

212. 

RESULTANT 

1.37 

76.05 

0.63 

54. 

194. 

RY  (RA0/SEC2) 

-7.62 

8666.87 

-11355.70 

228. 

211. 

SLED  VELOCITY  (FPS) 

0.00 

94.01 

■ 

-0.03 

150. 

0. 

SHOULDER  POINT  FORCES  (LB) 

• 

LEFT  X  AXIS 

-8.88 

8.13 

-998.57 

215. 

78. 

LEFT  T  AXIS 

1.71 

8.13 

-67.85 

183. 

59. 

LEFT  Z  AXIS 

2.33 

58.17 

-1.47 

65. 

184. 

LEFT  RESULTANT 

9.37 

1002.06 

0.86 

79. 

198. 

RIGHT  X  AXIS 

-11.21 

8.66 

-841.56 

215. 

S2. 

RIGHT  Y  AXIS 

1.64 

84.83 

-7.48 

65. 

266. 

RIGHT  Z  AXIS 

0.96 

40.93 

1  -4.75 

32. 

148. 

RIGHT  RESULTANT 

11.39 

845.05 

0.91 

82. 

199. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

4.16 

92.22 

-17.90 

50. 

79. 

Z  AXIS  FORCE  (LB) 

10.99 

1183.66 

-9.73 

1  79. 1  229. 1 

X  AXIS  TORQUE  (IN-LB) 

4.86 

239.86 

-156.35 

i  SO. 1  74. 
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CHIA  STUDY  -GX  TEST:  3518  SUBJt  ADAM-L  VTi  216.0  NOM  G:  30.0  CELL:  I 


DATA  ID  I  IMMEDIATE  I  MAXIMUM  |  MINIMUM  |TIME  OF  (TIME  0F| 

I  PREIMPACT  I  VALUE  j  VALUE  j MAXIMUM j MINIMUM | 


HARNESS  ANCHOR  FORCES  (LB) 

1 

1 

LEFT  HORIZ  X  AXIS 

-5.88 

57.39 

-2636.251 

225. 

71. 

LEFT  HORIZ  Y  AXIS 

-10.90 

146.37 

-35.371 

94. 

71. 

LEFT  HORIZ  Z  AXIS 

0.62 

114.01 

-5.511 

68. 

292. 

LEFT  RESULTANT 

12.59 

2638.80 

1.991 

71. 

207. 

RIGHT  HORIZ  X  AXIS 

-1.37 

77.35 

-2836.051 

218. 

73. 

RIGHT  HORIZ  Y  AXIS 

34.20 

40.86 

-157.031 

21. 

91. 

RIGHT  HORIZ  Z  AXIS 

-14.18 

91.30 

-23.671 

57. 

76. 

RIGHT  RESULTANT 

37.20 

-1.68 

2836.45 

2.54; 

j 

73. 

197. 

LEFT  VERT  X  AXIS 

2.53 

-406.221 

224. 

69. 

LEFT  VERT  Y  AXIS 

-1.66 

209.81 

-12.66 

70. 

270. 

LEFT  VERT  Z  AXIS 

-13.29 

17.97 

-582.281 

24. 

71. 

LEFT  RESULTANT 

13.56 

740.33 

6.67 

71. 

399. 

RIGHT  VERT  X  AXIS 

-2.04 

8.70 

-237.93 

217. 

68. 

RIGHT  VERT  Y  AXIS 

0.07 

12.14 

-74.08 

43. 

74. 

RIGHT  VERT  Z  AXIS 

-4.08 

27.34 

-355.39 

31. 

73. 

RIGHT  RESULTANT 

4.69 

424.38 

2.71 

74. 

4. 

ADAM  INTERNAL  TEMP  (DEG  C) 

83.95 

85.45 

83.70 

188. 

6. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

1.12 

12.80 

-81.32 

216. 

78. 

HEAD  Z  AXIS 

0.99 

8.40 

-67.78 

50. 

65. 

CHEST  X  AXIS 

0.89 

27.63 

-46.18 

209. 

63. 

LUMBAR  X  AXIS 

0.90 

8.89 

-49.68 

211. 

49. 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

-7.33 

808.10 

-121.17 

79. 

241. 

NECK  Z  AXIS 

16.87 

1176.29 

-473.19 

67. 

76. 

LUMBAR  X  AXIS 

9.35 

291.50 

-2183.32 

214. 

79. 

ADAM  NECK  MY  TORQUE  (IN>LB) 

18.38 

1073.24 

-351.97 

73. 

229. 
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CHIA  STUDY  -GX  TEST:  3519  SUBJt  AOAM-S  VT:  143.0  NOH  G:  30.0  CELL:  I 


I  DATA  ID  I IMMEDIATE t  MAXIMUM  |  MINIMUM  (TIME  OF (TIME  OF! 

I  I  PREIMPACT I  VALUE  |  VALUE  j MAXIMUM j MINIMUM j 


REFERENCE  NARK  TIME  (NS) 
2.5V  EXT  POWER  (VOLTS) 

2.50 

2.51 

2.49 

-221. 

49. 

35. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

49. 

50. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.02 

0.76 

-30.40 

148. 

68. 

Y  AXIS 

-0.01 

1.16 

-0.41 

234. 

228. 

Z  AXIS 

1.00 

3.98 

-2.44 

30. 

36. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.50 

1.50 

-27.33 

152. 

77. 

Y  AXIS 

-0.04 

1.98 

-2.13 

72. 

220. 

Z  AXIS 

0.84 

19.39 

0.19 

66. 

150. 

RESULTANT 

0.98 

33.26 

0.41 

65. 

188. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.57 

8.37 

-38.21 

201. 

74. 

Y  AXIS 

0.13 

2.76 

-15.12 

209. 

72. 

Z  AXIS 

0.87 

36.73 

-8.60 

81. 

217. 

RESULTANT 

1.05 

47.57 

0.30 

49. 

162. 

RY  (RA0/SEC2) 

• 

-1.27 

3574.11 

-2860.63 

80. 

89. 

SLED  VELOCITY  (PPS) 

0.02 

93.89 

-0.03 

148. 

0 

SHOULDER  POINT  FORCES  (LB) 

LEFT  X  AXIS 

1.21 

7.89 

-596.13 

217. 

75. 

LEFT  Y  AXIS 

2.12 

9.02 

-37.02 

230. 

59. 

LEFT  Z  AXIS 

1.53 

50.67 

-2.09 

54. 

188. 

LEFT  RESULTANT 

3.27 

598.94 

0.96 

75. 

345. 

RIGHT  X  AXIS 

-4.05 

7.87 

-647.67 

295. 

78. 

RIGHT  Y  AXIS 

0.74 

44.38 

-5.87 

76. 

349. 

RIGHT  Z  AXIS 

0.88 

39.28 

-3.86 

31. 

355. 

RIGHT  RESULTANT 

4.30 

649.83 

0.10 

78. 

173. 

SHOULDER  ROLLER 

, 

Y  AXIS  FORCE  (LB) 

-0.03 

57.01 

-12.26 

39. 

218. 

Z  AXIS  FORCE  (LB) 

3.10 

871.73 

-7.41 

73. 

180. 

X  AXIS  TORQUE  (IN- LB) 

6.83 

228.05 

-45.20 

33. 

235. 
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CHIA  STUDY  -GX  TEST:  3519  SUBJ:  ADAM-S  WT:  143.0  HOM  Gt  30.0  CELL:  I 


DATA  ID 

IMMEDIATE  1 
PREIMPACT 1 

MAXIMUM  1 
VALUE  1 

MINIMUM  ITIME  0F| 
VALUE  1  MAXIMUM! 

TIME  OPj 
MINIMUM) 

HARNESS  ANCHOR  FORCES  (LO) 

1 

1 

1 

1 

1 

1 

LEFT  HORIZ  X  AXIS 

-3.701 

26.25 

-1687.891 

221. 

73.) 

LEFT  aORIZ  Y  AXIS 

-1.27| 

234.38 

-13.771 

110. 

244.1 

LEFT  HORIZ  Z  AXIS 

-0.28 

75.91 

-7.391 

30. 

184. 1 

LEFT  RESULTANT 

4.82 

1688.24 

1.161 

73. 

270.) 

RIGHT  HORIZ  X  AXIS 

-0.13 

24.74 

-1538.701 

226. 

72.) 

RIGHT  HORIZ  Y  AXIS 

1.29 

8.77 

-252.801 

235. 

83.) 

RIGHT  HORIZ  Z  AXIS 

-0.47 

70.54 

-7.24| 

31. 

60.) 

RIGHT  RESULTANT 

1.98 

1552.09 

.  l-SOj 
1 

72. 

0. 1 

1 

LEFT  VERT  X  AXIS 

-2.19 

0.24 

1 

-153.041 

216. 

1 

55. 

LEFT  VERT  Y  AXIS 

1.22 

77.55 

-7.63 

70. 

354. 

LEFT  VERT  Z  AXIS 

-16.97 

16.17 

-192.08 

22. 

70. 

LEFT  RESULTANT 

17.18 

250.51 

4.95 

71. 

373. 

RIGHT  VERT  X  AXIS 

0.05 

3.?2 

-170.98 

200. 

67. 

RIGHT  VERT  Y  AXIS 

-1.65 

6.97 

-65.46 

33. 

69. 

RIGHT  VRRT  Z  AXIS 

-14.84 

22.51 

-218.70 

29. 

67. 

RIGHT  RESULTANT 

1.5.03 

283.71 

3.26 

67. 

375. 

ADAM  INTERNAL  TEMP  (DEG  C) 

83.37 

84.61 

82.8$ 

49. 

144. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.40 

34.67 

-80.96 

235. 

75. 

HEAD  Z  AXIS 

0.92 

7.12 

-54.91 

34. 

61. 

CHEST  X  AXIS 

0.22 

10.04 

-39.11 

205. 

45. 

LUMBAR  X  AXIS 

0.33 

5.65 

-53.12 

203. 

50. 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

3.37 

780.03 

-56.95 

75. 

214. 

NECK  Z  AXIS 

-15.15 

446.57 

-67.02 

80. 

33.; 

LUMBAR  X  AXIS 

5.91 

197.22 

-1080.05 

38. 

77. 

ADAH  NECK  MY  TORQUE  (IN-LB) 

-4.57 

348.70 

-318.74 

71. 

51^ 
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CHIA  STUDY  -GX  TEST:  3S20  SlIBJ:  AOAM-S  VT:  143.0  NOM  G:  30.0  CELL:  I 


DATA  ID  1 IMMEDIATE  1  MAXIHUM  1 

IPREIMPACrj  VALUE  | 

MINIMUM  ITIMB  C^TIME  0F| 
VALUE  1  MAXIMUM  1  MINIMUM  1 

REFERENCE  MARK  TIME  (MS) 

2.5V  EXT  POVER  (VOLTS) 

1 

2.50} 

2.50 

2.49 

-228. 

33. 

“42. 

lOV  EXT  POWER  (VOLTS) 

lO.OOi 

1 

1 

-0.041 

10.00 

10.00 

10. 

30. 

SLED  ACCELERATION  (G) 

X  AXIS 

0.70 

-30.15 

l50. 

69. 

Y  AXIS 

0.02 1 

2.18 

-1.06 

250. 

:08. 

Z  AXIS 

0.971 

0.49 

3.89 

-2.31 

32. 

38. 

SEAT  ACCELERATION  (G) 

X  AXIS 

1.56 

-27.09 

152. 

73. 

Y  AXIS 

-0.06 

2.73 

-1.201 

87. 

259. 

Z  AXIS 

0.82 

19.09 

0.111 

66. 

195. 

RESULTANT 

0.96 

32.72 

0.781 

66. 

324. 

CREST  ACCELERATION  (G) 

X  AXIS 

0.48 

17.26 

-45.00 

203. 

■ 

48. 

Y  AXIS 

0.11 

4.80 

-11.86 

227. 

73. 

Z  AXIS 

0.96 

30.56 

-4.81 

42. 

221. 

RESULT^NT 

1.08 

53.86 

0.41 

49. 

296. 

RY  (RA0/SEC2) 

-12.20 

1853*08 

. 

-2105.58 

230. 

203. 

SLED  VELOCITY  (PPS) 

0.01 

93.71 

0.05 

149. 

0. 

SHOULDER  POINT  FORCES  (LB) 

, 

LEFT  X  AXIS 

0.60 

9.71 

-621.95 

226. 

76. 

LEFT  Y  AXIS 

5.67 

9.26 

-26.43 

184. 

60. 

LEFT  Z  AXIS 

6.03 

56.36 

3.60 

72. 

195. 

LEFT  RESULTANT 

8.50 

624.88 

4.19 

76. 

339. 

RIGHT  X  AXIS 

-5.11 

4.21 

-552.01 

191. 

56. 

RIGHT  Y  AXIS 

1.90 

27.88 

-3.67 

78. 

319. 

RIGHT  Z  AXIS 

1.91 

42.65 

-3.02 

34. 

326. 

RIGHT  RESULTANT 

5.90 

553.93 

0.56 

56. 

168. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

-1.61 

63.83 

-10.76 

47. 

339. 

Z  AXIS  FORCE  (LB) 

2.44 

804.17 

-11.37 

75. 

349. 

X  AXIS  TORQUE  (IN>LB) 

1  3.22|  123.45 

-92.41 

38. 

61. 
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CHIA  STUDY  -GX  TEST:  3520  SUSJ:  AOAM-S  UT:  143.0  NOM  G:  30.0  CELL:  1 


1  DATA  ID 

1 

IMMEDIATE 

PREIMPACT 

MAXIMUM 

VALUE 

MINIMUM 

VALUE 

TIME  OP {TIME  OFj 
MAXIMUM  1  MINIMUM  1 

{HARNESS  ANCHOR  FORCES  (LB) 

. 

1  LEFT  HORIZ  X  AXIS 

-6.74 

19.34 

-1374.57 

211. 

78. 1 

1  LEFT  HORIZ  Y  AXIS 

-2.83 

216.56 

-10.62 

90. 

233.1 

1  LEFT  HORIZ  Z  AXIS 

1.67 

128.57 

-9.06 

57. 

349.1 

1  LEFT  RESULTANT 

7.72 

1387.37 

1.88 

78. 

264. 1 

1  RIGHT  HORIZ  X  AXIS 

-0.85 

31.27 

-1406.60 

226. 

72. 1 

I  RIGHT  HORIZ  Y  AXIS 

-0.14 

7.07 

-243.89 

230. 

81. 1 

1  RIGHT  HORIZ  Z  AXIS 

-0.06 

108. *’71 

-10.08 

102. 

352.1 

1  RIGHT  RESULTANT 

1.37 

0.14 

72. 

0. 1 

1  LEFT  VERT  X  AXIS 

-0.89 

2.48 

-211.63 

217. 

1 

6C.  1 

1  LEFT  VERT  Y  AXIS 

-0.46 

103.84 

-8.03 

74. 

260. 1 

1  LEFT  VERT  Z  AIIIS 

-2.71 

21.48 

-248.02 

32. 

72. 1 

1  LEFT  RESULTANT 

3.23 

339.18 

2.64 

74. 

3.1 

1  RIGHT  VERT  X  AXIS 

-3.40 

4.14 

-191.72 

211. 

62. 1 

1  RIGHT  VERT  Y  AXIS 

-1.01 

8.21 

-43.52 

35. 

70. 1 

1  RIGHT  VERT  Z  AXIS 

-11.08 

14.15 

-198.12 

22. 

64.1 

1  RIGHT  RESULTANT 

11.70 

275.63 

3.89 

64. 

380.1 

{ADAM  INTERNAL  TEMP  (DEG  C) 

62.08 

62.83 

61.83 

13. 

2.| 

{ADAM  ACCELERATIONS  (G) 

1  HEAD  X  AXIS 

0.75 

10.05 

-68.88 

249. 

75. 1 

1  HEAD  Z  AXIS 

0.73 

6.75 

-45.80 

39. 

61. 1 

1  CHEST  X  AXIS 

-1.07 

13.14 

-43.17 

204. 

47. 1 

1  LUMBAR  X  AXIS 

1.05 

9.26 

-60.08 

203. 

50. 1 

{ADAM  FORCES  (LB) 

1  NECX  X  AXIS 

-5.10 

640.30 

-82.92 

75. 

212.  i 

1  NECK  Z  AXIS 

5.13 

438.52 

-58.24 

82. 

31.' 

1  LUMBAR  X  AXIS 

54.91 

205.95 

-868.85 

61. 

76. 

{ADAH  NECX  HT  TORQUE  (IN-LB) 

-60.99 

272.87 

-351.88 

70. 

51. 
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CHIA  STUDY  -GX  TEST:  3521 


SUBJ:  AOAM-L 


VT:  216.0  NOH  6 


40.0 


CELL:  J 


1  DATA  ID  1 IMMEDIATE I  MAXIMUM  |  MINIMUM  { 

1  1  PREIMPACT 1  VALUE  j  VALUE  j 

TIME  OF) TIME  0?) 
MAXIMUM [minimum) 

REFERENCE  MARK  TIME  (MS) 

1 

-263. ) 

2.SV  EXT  POWER  (VOLTS) 

2.50 

2.51 

2.49) 

177.) 

178.) 

lOV  EXT  POWER  (VOLTS) 

10.00 

0.00 

.  10.00 

10.001 

177.) 

178.) 

SLED  ACCELERATION  (G) 

X  AXIS 

1.00 

i 

1 

-40.28) 

130.) 

64.) 

T  AXIS 

O.OC 

1.59 

-2.30j 

48.) 

104.) 

Z  AXIS 

0.98 

4.75 

-2.98t 

1 

26. 

32.) 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.44 

2.77 

1 

) 

-38.13) 

132. 

66.) 

Y  AXIS 

-0.04 

5.30 

-4.76) 

68. 

46. ) 

Z  AXIS 

0.85 

25.03 

-0.37) 

60. 

132.) 

RESULTANT 

0.96 

45.10 

0.97) 

1 

60. 

161.) 

CHEST  ACCELERATION  (G) 

X  AXIS 

1.02 

7.67 

1 

) 

-71.98) 

190. 

48. ) 

Y  AXIS 

0.18 

64.721  -49.56) 

55. 

60.) 

Z  AXIS 

0.70 

55.56)  -5.881 

55. 

190. ) 

RESULTANT 

1.25 

87.23)  0.64 

55. 

162.) 

RY  (RA0/SEC2) 

1  12.841  10893.33 

1 

j -12214. 68) 

-0.01 

1 

69. 

60.) 

SLED  VELOCITY  (FPS) 

0.02 

. 

107.47 

142. 

2. 

SHOULDER  POINT  FORCES  (LB) 
LEFT  X  AXIS 

, 

-2.98 

1 

1 

5.53)  -1147.25 

168. 

64. 

LEFT  Y  AXIS 

0.00 

4.60 

-86.34 

127. 

53. 

LEFT  Z  AXIS 

0.83 

76.57 

-2.57 

63. 

149. 

LEFT  RESULTANT 

3.13 

1151.21 

1.60 

64. 

186. 

RIGHT  X  AXIS 

-6.29 

5.32 

-1373.30 

177. 

72. 

RIGHT  T  AXIS 

0.81 

128.44 

-7.10 

71. 

161. 

RIGHT  Z  AXIS 

-0.19 

46.99 

-6.29 

27. 

131. 

RIGHT  KBSULTANT 

6.39 

1379.47 

1.73 

72. 

170. 

SHOULDER  ROLLra 

Y  AXIS  FORCE  (LB) 

1.54 

115.41 

-28.45 

82. 

111. 

Z  AXIS  FORCE  (LB) 

7.41 

1515.04 

-18.78 

58. 

181. 

X  AXIS  TORQUE  (IN-LB) 

2.73 

830.57 

-27.43 

75. 

181. 
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CHIA  STUDY  -GX  TBSTt  3521  SUBJt  ADAK-L  VTt  216.0  NOH  Gt  40.0  CELL;  J 


1  DATA  ID  1 IMMEDIATE 

1  1  PREIMPACT 

MAXIMUM 

VALUE 

MINIMUM  (TIME  OF (TIME  0F| 
VALUE  1  MAXIMUM  1  MINIMUM 

(HARNESS  ANCHOR  FORCES  (LB) 

1  LEFT  HORIZ  X  AXIS 

-0.49 

1  1 

1  1 

37.671  -4363.831 

188. 

65. 

1  LEFT  HORIZ  Y  AXIS 

-23.77 

173.57 

-340.211 

91. 

64. 

1  LEFT  HORIZ  Z  AXIS 

1.77 

127.56 

-17.311 

60. 

182. 

1  LEFT  RESULTANT 

23.96 

4378.541  4.581 

65. 

179. 

1  RIGHT  HORIZ  Z  AXIS 

1.89 

46.09 

-3388.471 

178. 

68. 

j  RIGHT  HORIZ  Y  AXIS 

17.81 

92.04 

-162.451 

68. 

32. 

1  RIGHT  HORIZ  Z  AXIS 

-11.86 

117.68'  -37.881 

50. 

75. 

j  RIGHT  RESULTANT 

21.56 

3389.7a 

4.201 

j 

68. 

173. 

1  LEFT  VERT  X  AXIS 

-4.32 

-4.14 

-476.151 

0. 

66. 

1  LEFT  VERT  Y  AXIS 

-2.42 

273.45 

-6.231 

65. 

31. 

j  LEFT  VERT  Z  AXIS 

-24.90 

28.34 

-710.751 

23. 

66. 

j  LEFT  RESULTANT 

25.40 

896.60 

20.141 

6b . 

6. 

j  RIGHT  VERT  X  AXIS 

O.OC 

6.89 

-551.671 

177. 

67. 

1  RIGHT  VERT  Y  AXIS 

-1.03 

13.83 

-179.301 

39. 

71. 

1  RIGHT  VERT  Z  AXIS 

-7.15 

34.41 

-805.021 

26. 

71. 

1  RIGHT'  RESULTANT 

7.35 

988.22 

4.52i 

1 

71. 

2. 

(ADAM  INTERNAL  TEMP  (DEG  C) 

-258.91 

-253.36 

-26C.11I 

177. 

181. 

(ADAM  ACCELERATIONS  (G) 

1 

• 

j  DEAD  X  AXIS 

0.49 

4.59 

-98.801 

177. 

73. 

j  HEAD  Z  AXIS 

1.05 

28.24 

-99.541 

44. 

59. 

1  CHEST  X  AXIS 

0.81 

17.23 

-60.44 j 

190. 

:8. 

j  LUMBAR  X  AXIS 

0.66 

6.46 

-93.201 

I 

190. 

43. 

(ADAM  FORCES  (LB) 

1 

1  NECK  X  AXIS 

-20.71 

976.68 

-53.01 1 

73. 

90. 

1  NECK  Z  AXIS 

11.06 

1143.19 

-1665.861 

60. 

85. 

1  LUMBAR  X  AXIS 

1 

0.48 

250.38 

-3175.661 

1 

42. 

73. 

(ADAM  NECK  MY  TORQUE  (IN-LB) 

-1.39 

1439.89 

-395.311 

67. 

54. 

CHIA  STUDY  -GX  TEST:  3523  SUBJ:  ADAM-S  WT:  143.0  NOH  G:  40.0  CELL:  J 


DATA  ID  lIHHEDIATEi  MAXIMUM  j 

jPHBIMPACTl  VALUE  J 

MINIMUM  ITIME  OFlTIME  0P| 
VALUE  j MAXIMUM  I  MINIMUM i 

REFERENCE  MARX  TINE  (MS) 

i 

-279. 

1 

2.5V  EXT  POWER  (VOLTS) 

2.501 

2.501 

2.491 

67. 

55. 1 

lOV  EXT  POWER  (VOLTS) 

10.001 

1 

10.001 

10.00] 

67. 

55. 1 

1 

SLED  ACCELERATION  (G) 

1 

1 

X  AXIS 

,  -0.021 

1.01| 

169. 

64. 1 

T  AXIS 

-0.021 

1.55 1 

-0.73 

207. 

110. 1 

Z  AXIS 

1.011 

1 

1 

0.501 

4.7i 

!.90| 

i 

28. 

34.1 

1 

SEAT  ACCELERATION  (G) 

X  AXIS 

2.931 

-37.74i 

132. 

1 

69. 1 

T  AXIS 

-0.051 

5.4.9] 

-2.62 

70. 

58.  j 

Z  AXIS 

0.8i| 

24.64; 

-0.66 

61. 

132. 1 

RESULTANT 

0.961 

1 

1 

0.62  i 

44.48t 

1 

76.02 j 

C.46 

69. 

253.1 

CHEST  ACCELERATION  (G) 

X  AXIS 

-61.70 

191. 

1 

66. 1 

T  AXIS 

■  O.!-^! 

18.19] 

-5.91 

65. 

55;  1 

Z  AXIS 

O.r*' 

69.95] 

-14.90 

72. 

194.) 

RESULTANT 

i.a^i 

70.23] 

0.55 

72. 

305.1 

RT  (RA0/SEC2) 

-'  .5.*j 

7213.621 

106.841 

.  •  ! 

5.13 

-6114.38 

191. 

182.  i 

SLED  VELOCITY  (FPS) 

.  1 

0.001 

1 

1 

-7.661 

-0.02 

160. 

0.| 

SHOULDER  POINT  FORCES  (Iji) 
LEFT  X  AXIS 

-824.87 

211. 

1 

1 

65. 

UPT  Y  AXIS 

5.291 

9.141 

-31.15 

127. 

56. 

LEFT  Z  AXIS 

5.;01 

ft..  63 

1.19 

63. 

213. 

LEFT  RESULTANT 

lO.VS! 

a.:3.98 

4.76 

65. 

158. 

RIGHT  X  AXIS 

-5..»»| 

#.93 

-892.97 

150. 

6u. 

RIGHT  Y  AXIS 

l.?3' 

67.98 

-4.46 

68. 

160. 

RIGHT  Z  AXIS 

1.'5 

50.70 

-2.59 

29. 

132. 

RIGHT  RESULTANT 

' 

5.64 

896.47 

1.56 

67. 

154. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

-1.92 

54.92 

-49.87 

68. 

43. 

Z  AXIS  FORCE  (LB) 

7.05 

1197.13 

-11.22 

64. 

215.1 

X  AXIS  TORQUE  (IN>LB) 

-7.66 

242.15 

-99.41 

68. 

36. 1 
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CHIA  STUDY  -GZ  TEST:  3523  SUBJ:  AOAM-S  VT:  143.0  NOK  G:  40.0  CELL:  J 


I  DATA  ID  I  IMMEDIATE  I  MAXIMUM  |  MINIMUM  |TIME  OF  |  TIME  OP 

I  I  PREIMPACT 1  VALUE  I  VALUE  i MAXIMUM | MINIMUM 


HARNESS  ANCHOR  FORCES  (LB) 

! 

LEFT  HORIZ  X  AXIS 

-3.85 

69.32 

-2379.451  216. 

64. 

LEFT  HORIZ  T  AXIS 

-2.51 

228.30 

-110.721  97. 

65. 

LEFT  HORIZ  Z  AXIS 

1.73 

64.83 

-36.58 

28. 

47. 

LEFT  RESULTANT 

5.79 

2382.12 

1.20 

65. 

266. 

RIGHT  HORIZ  X  AXIS 

-5.90 

50.61 

-2322.81 

208. 

67. 

RIGHT  HORIZ  T  AXIS 

3.19 

24.53 

-233.50 

192. 

81. 

RIGHT  HORIZ  Z  AXIS 

0.01 

206.41 

-3.25 

74. 

150. 

RIGHT  RESULTANT 

6.77 

2329.91 

3.35 

67. 

163. 

LEFT  VERT  X  AXIS 

-4.05 

-1.90 

-213.57 

1. 

59. 

LEFT  VERT  T  AXIS 

4.44 

97.10 

0.48 

58. 

32. 

LEFT  VERT  Z  AXIS 

-32.42 

12.50 

-261.09 

20. 

58. 

LEFT  RESULTANT 

32.99 

350.32 

18.32 

59. 

329. 

RIGHT  VERT  X  AXIS 

-1.25 

3.63 

-221.25 

182. 

59. 

RIGHT  VERT  Y  AXIS 

-0.33 

6.83 

-103.53 

31. 

63. 

RIGHT  VERT  Z  AXIS 

-12.87 

32.16 

-254.08 

28. 

57. 

RIGHT  RESULTANT 

13.06 

349.56 

10.31 

61. 

2. 

ADAM  INTERNAL  TEMP  (DEG  C) 

64.71 

112.47 

-297.12 

68. 

62. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.71 

71.31 

-57.80 

208. 

68. 

HEAD  Z  AXIS 

0.82 

6.39 

-71.05 

30. 

56. 

CHEST  X  AXIS 

-1.00 

15.92 

-49.93 

185. 

53. 

LUMBAR  X  AXIS 

1.01 

9.68 

-67.46 

182. 

45. 

ADAM  FORCES  (LB) 

' 

NECK  X  AXTS 

-6.41 

1012.34 

-76.55 

69. 

194. 

NECK  Z  AXIS 

17.90 

1241.32 

-38.45 

62. 

29. 

LUMBAR  X  AXIS 

44.39 

638.47 

-670.53 

87. 

57. 

ADAH  NECK  MY  TORQUE  (IN-LB) 

-38.31 

668.52 

-344.27 

62. 

66. 
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CHIA  STUDY  -GX  TEST:  3524  SUBJ:  ADAM-S  VT:  143.0  NOM  G:  40.0  CELL:  J 


DATA  ID 

' 

IMMEDIATE 1 
PREIMPACT 1 

MAXIMUM  1 
VALUE  1 

MINIMUM 

VALUE 

TINE  0P| 
MAXIHUN] 

TINE  0F| 
MINIMUM  1 

REFERENCE  MARK  TIME  (MS) 
2.5V  EXT  POWER  (VOLTS) 

2.50 

2.51 

2.49 

-296. 

63. 

252. 

lOV  EXT  POWER  (VOLTS) 

10.00 

10.00 

10.00 

176. 

28. 

SLED  ACCELERATION  (G) 

X  AXIS 

-0.04 

2.74 

-41.03 

163. 

65. 

Y  AXIS 

0.00 

2.35 

-1.45 

232. 

268. 

Z  AXIS 

0.96 

2.60 

-1.64 

41. 

46. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.39 

4.73 

-37.85 

133. 

74. 

Y  AXIS 

-0.06 

4.69 

-2.23 

41. 

202. 

Z  AXIS 

0.81 

24.42 

-2.36 

62. 

133. 

RESULTANT 

0.90 

44.23 

0.92 

60. 

0. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.64 

18.78 

-58.54 

180. 

45. 

Y  AXIS 

0.13 

12.28 

-19.58 

38. 

46. 

Z  AXIS 

0.75 

40.36 

-11.95 

47. 

186. 

RESULTANT 

1.00 

70.64 

0.58 

46. 

149. 

RY  (RA0/SEC2) 

-16.76 

5815.41 

-4134.73 

194. 

180. 

SLED  VELOCITY  (FPS) 

0.02 

107.26 

-0.03 

132. 

0. 

SHOULDER  POINT  FORCES  (LB) 
LEFT  X  AXIS 

-4.65 

15.24 

-853.29 

154. 

70. 

LEFT  Y  AXIS 

5.71 

16.03 

-32.32 

165. 

56; 

LEFT  Z  AXIS 

8.03 

84.87 

1.15 

64. 

133. 

UFT  RESULTANT 

10.92 

857.27 

3.70 

70. 

207. 

RIGHT  X  AXIS 

-3.51 

8.10 

-798.41 

153. 

74., 

203. 

RIGHT  Y  AXIS 

0.67 

55.46 

-8.81 

74. 

RIGHT  Z  AXIS 

0.85 

45.60 

-8.96 

66. 

133. 

RIGHT  RESULTANT 

3.81 

801.30 

0.65 

74. 

176. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (LB) 

-6.68 

64.30 

-33.39 

210. 

85. 

Z  AXIS  FORCE  (LB) 

1.94 

1127.99 

-46.69 

71. 

215. 

X  AXIS  TORQUE  (IN-LB) 

-8.64 

233,19 

-81.05 

210. 

64. 
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CHIA  STUDY  -GX  TEST:  3524  SOBJ:  AOAM-S  VTt  143.0  NON  Gi  40.0  CELL:  J 


1  DATA  ID 

1 

IMMEDIATE  1  MAXIMUM 
PREIMPACT  1  VALUE 

MINIMUM 

VALUE 

TIME  OF  1  TIME  0F| 
MAXIMUM  1  MINIMUM! 

HARNESS  ANCHOR  FORCES  (LB) 

LEFT  HORIZ  X  AXIS 

-11.93 

101.09 

-1883.04 

182. 

50. 

LEFT  HORIZ  Y  AXIS 

-2.51 

212.71 

-52.92 

87. 

184. 

LEFT  HORIZ  Z  AXIS 

-1.53 

126.76 

-21.73 

86. 

132. 

LEFT  RESULTANT 

12.56 

1884.45 

3.71 

51. 

239. 

RIGHT  HORIZ  X  AXIS 

-16.90 

113.27 

-2165.97 

185. 

50. 

RIGHT  HORIZ  Y  AXIS 

-1.01 

35.56 

-204.80 

3,91. 

56. 

RIGHT  HORIZ  Z  AXIS 

-0.08 

232.99 

-13.86 

51. 

167. 

RIGHT  RESULTANT 

17.03 

2183.99 

0.47 

50. 

249. 

LEFT  VERT  X  AXIS 

-1.99 

27.30 

-181.94 

186. 

60. 

LEFT  VERT  Y  AXIS 

-2.35 

47.09 

-3.76 

59. 

12. 

LEFT  VERT  Z  AXIS 

-7.36 

20.91 

-273.09 

20. 

184. 

LEFT  RESULTANT 

8.03 

276.15 

6.15 

186. 

3. 

RIGHT  VERT  X  AXIS 

-3.71 

21.54 

-152.55 

184. 

53. 

RIGHT  VERT  Y  AXIS 

-0.34 

5.04 

-36.35 

30. 

66. 

RIGHT  VERT  Z  AXIS 

-0.25 

25.73 

-260.52 

25. 

186. 

RIGHT  RESULTANT 

3.88 

262.53 

3.85 

186. 

0. 

ADAH  INTERNAL  TEMP  (DEG  C) 

60.39 

61.73 

60.23 

256. 

6. 

Adam  accelerations  (G) 

, 

HEAD  X  AXIS 

0.82 

102.72 

-81.34 

209. 

71. 

HEAD  Z  AXIS 

0.86 

6.05 

-64.08 

32. 

58. 

CHEST  X  AXIS 

-0.68 

18.93 

-51.06 

178. 

76. 

LUMBAR  X  AXIS 

1.01 

22.91 

-72.21 

174. 

46. 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

-7.60 

782.31 

-69.30 

71. 

189. 

NECK  Z  AXIS 

-7.10 

601.97 

-49.14 

76. 

32. 

LUMBAR  X  AXIS 

-1.22 

325.27 

-436.33 

40. 

73. 

ADAM  N^  MY  TORQUE  (IN-LB) 

-11.55 

376.79 

-313.93 

67. 

47. 
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CHIA  STUDY  -GX  TEST:  3525  SUBJt  AOAM-L  VT:  216.0  NOH  Gi  40.0  CELL:  J 


DATA  ID  1 IMMEDIATE 1  MAXIMUM  1 

[  jPREIMPACTi  VALUE 

MI!«IMUH  |TIME  OF  |  TIME  0F{ 
VALUE  1  MAXIMUM! MINIMUM! 

reference  mark  time  (MS) 
12.5V  EXT  POVER  (VOLTS) 

2.50 

2.52 

2.49 

-210. 

195. 

96. 

[lOV  EXT  POVER  (VOLTS) 

10.00 

10.00 

10.00 

170. 

69. 

1 

[SLED  ACCELERATION  (G) 

X  AXIS 

-0.02 

0.96 

-40.91 

129. 

63. 

Y  AXIS 

-0.02 

1.76 

-2.16 

47. 

180. 

Z  AXIS 

1.00 

4.82 

-3.05 

27. 

33. 

SEAT  ACCELERATION  (G) 

' 

X  AXIS 

0.46 

4.34 

-38.69 

208. 

48. 

Y  AXIS 

-0.04 

10.21 

-3.69 

63. 

43. 

Z  AXIS 

0.84 

26.29 

-1.15 

60. 

163. 

RESULTANT 

0.96 

45.33 

0.39 

49. 

366. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.71 

26.84 

-86.19 

202. 

74. 

Y  AXIS 

0.29 

27.46 

-34.71 

57. 

52. 

Z  AXIS 

0.72 

70.90 

-17.44 

53. 

224. 

RESULTANT 

1.06 

98.35 

0.47 

52. 

170. 

RY  (RA0/SEC2) 

-3.15 

14017.94 

-14777.88 

78. 

199. 

SLED  VELOCITY  (PPS) 

0*00 

107.63 

-0.04 

143. 

0. 

SHOULDER  POINT  FORCES  (LB) 

LEFT  X  AXIS 

-2.24 

18.87 

-1252.34 

207. 

72. 

LEFT  Y  AXIS 

-0.29 

13.79 

-99.03 

159. 

73. 

LEFT  Z  AXIS 

-0.13 

74.51 

-5.78 

70. 

164. 

LEFT  RESULTANT 

2.35 

1258.21 

0.87 

72. 

231. 

RIGHT  X  AXIS 

-4.16 

19.07 

-1335.72 

207. 

72. 

RIGHT  Y  AXIS 

0.29 

126.17 

•15.21 

69. 

186. 

RIGHT  Z  AXIS 

-0.36 

48.34 

-7.49 

28. 

132. 

RIGHT  RESULTANT 

4.40 

1339.55 

0.81 

72* 

1. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (La> 

-O.Ol 

76.09 

-26.93 

68. 

72. 

Z  AXIS  FORCE  (LB) 

3.53 

1620.09 

-25.96 

68. 

204. 

X  AXIS  TORQUE  (IN-LB) 

0.04 

341.18 

-11.31 

47. 

134. 
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CHIA  STUDY  -G%  TEST:  3525  SUBJi  AOAM-L  UT:  216.0  HOM  G:  40.0  CELL:  J 


I  DATA  ZD  IMMEDIATE  I  MAXIMUM  MINIMUM  (TIME  OP | TIME  0P| 

I  PREIMPACT 1  VALUE  VALUE  j MAXIMUM j MINIMUM j 


HARNESS  ANCHOR  PORCES  (LB) 
LEPT  HORIZ  X  AXIS 

-5.93 

122.06 

■ 

-3965.50 

210. 

71. 

LEFT  HORIZ  T  AXIS 

-25.82 

158.75 

-260.67 

88. 

72. 

LEFT  HORIZ  Z  AXIS 

-3.56 

285.90 

-11.08 

68. 

164. 

LEFT  RESULTANT 

26.93 

3977.96 

3.14 

71. 

376. 

RIGHT  HORIZ  X  AXIS 

-6.42 

49.85 

-3453.77 

202. 

71. 

RIGHT  HORIZ  Y  AXIS 

18.30 

209.04 

-165.63 

68. 

81).. 

RIGHT  HORIZ  Z  AXIS 

-8.82 

337.14 

-14.54 

48. 

336. 

RIGHT  RESULTANT 

21.40 

3459.64 

1.19 

71. 

302. 

LEFT  VERT  X  AXIS 

-1.25 

10.07 

-284.32 

171. 

71. 

LEFT  VERT  Y  AXIS 

-1.60 

101.47 

-14.21 

74. 

225. 

LEFT  VERT  Z  AXIS 

-2.68 

32.50 

-281.91 

25. 

72. 

LEFT  RESULTANT 

3.86 

411.24 

2.58 

72. 

0. 

RIGHT  VERT  X  AXIS 

-1.27 

16.03 

-386.57 

206. 

71. 

RIGHT  VERT  Y  AXIS 

-0.72 

19.24 

-104.91 

50. 

72. 

RIGHT  VERT  Z  AXIS 

-0.98 

32.42 

-466.09 

26. 

72. 

RIGHT  RESULTANT 

2.85 

612.28 

2.57 

72. 

0. 

ADAH  INTERNAL  TEMP  (DEG  C) 

■ 

-258.60 

-255.35 

-259.10 

68. 

71. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

-0.04 

27.96 

-101.02 

221. 

74. 

HEAD  Z  AXIS 

0.91 

28.73 

-103.87 

45. 

76. 

CHEST  X  AXIS 

0.28 

38.77 

-65.53 

198. 

56. 

LUMBAR  X  AXIS 

0.33 

18.53 

-98.53 

199. 

44. 

ADAM  PORCES  (LB) 

NEdC  X  AXIS 

-11.58 

959.62 

-146.58 

75. 

205. 

NECK  Z  AXIS 

14.58 

1153.73 

-188.36 

74. 

45. 

LUMBAR  X  AXIS 

15.66 

427.41 

-2394.04 

201. 

75. 

ADAM  NECK  MY  TORQUE  (IN-LB) 

-3.37 

1441.22 

-347.13 

70. 

61. 
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CHIA  STUDY  -GY  TEST:  3526  SUBJ:  AOAH-S  UT:  143.0  NOM  6:  45.0  CELL:  K 


1  DATA  ID  1 

1  1 

IMMEDIATE 1 
PREIMPACT  1 

MAXIMUM  1 
.  VALUE  1 

MINIMUM  ITIME  0P| 
VALUE  1  MAXIMUM! 

TIME  OF 
MINIMUM 

REFERENCE  HARK  TIME  (MS)  | 

2.5V  EXT  POVER  (VOLTS) 

2.50 

1 

2.511 

1 

2.501 

-202.1 

74. 

1 

196.1 

lOV  EXT  POVER  (VOLTS) 

10.00 

10.001 

lO.OOj 

1 

198. 

39.1 

SLED  ACCELERATION  (G) 

X  AXIS 

0.00 

1 

1 

1.101 

1 

1 

-44.661 

266. 

62. 1 

Y  AXIS 

-0.01 

3.14 

-1.611 

186. 

180. 

Z  AXIS 

0.99 

4.83 

-2.791 

1 

25. 

31. 

SEAT  ACCELERATION  (G) 

X  AXIS 

0.45 

2.85 

1 

1 

-45.851 

126. 

, 

48. 

Y  AXIS 

-  -0.03 

7.17 

-4.171 

66. 

48. 

Z  AXIS 

0.84 

25.18 

-0.301 

48. 

128. 

RESULTANT 

0.95 

52.48 

0.591 

1 

48. 

351. 

CHEST  ACCELERATION  (G) 

X  AXIS 

0.69 

19.13 

1 

1 

-91.111 

189. 

61. 

Y  AXIS 

0.19 

19.71 

-7.001 

69. 

201. 

Z  AXIS 

0.85 

83.40 

-12.081 

68. 

192. 

RESULTANT 

1.12 

93.94 

0.64| 

69. 

279. 

RY  (RAD/SEC2) 

-1.20 

7549.89 

-9476.94 

«2. 

181. 

SLED  VELOCITY  (PPS) 

0.02 

111.78 

0.03 

156. 

0. 

SHOULDER  POINT  FORCES  (LB) 
LEFT  X  AXIS 

-0.69 

11.60 

-896.40 

148. 

67. 

LEFT  Y  AXIS 

1.64 

14.97 

-48.35 

200. 

52. 

LEFT  Z  AXIS 

1.24 

79.23 

-2.20 

61. 

127. 

LEFT  RESULTANT 

2.43 

899.77 

0.26 

67. 

182. 

RIGHT  X  AXIS 

-3.28 

8.18 

-865.87 

162. 

68. 

RIGHT  Y  AXIS 

0.26 

53.96 

-16.15 

64. 

189. 

RIGHT  Z  AXIS 

0.24 

50.70 

-3.86 

27. 

265. 

RIGHT  RESULTANT 

3.40 

868.48 

0;32 

68. 

148. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (U) 

-0.47 

55.27 

-28.20 

96. 

190. 

Z  AXIS  FORCE  (LB) 

3.29 

1170.34 

-4.34 

63. 

154. 

X  AXIS  TORQUE  (IN-LB) 

2.62 

182.86 

-87.66 

93. 

214. 

CHIA  STUDY  -GX  TEST:  3526  SUBJ:  AOAH-S  VTi  143.0  NOM  G:  45.0  CELL:  K 


DATA  ID  I  IMMEDIATE  M4JCIMUM  |  MINIMUM  |TIME  OF  THE  0F| 

I  PREIMPACT  VALUE  |  VALUE  | MAXIMUM j MINIMUM | 


HARNESS  ANCHOR  FORCES  (LB) 

1 

1 

LEFT  HORIZ  X  AXIS 

0.01 

31.641 

-2335.50 

195. 

63. 

LEFT  HORIZ  Y  AXIS 

-2.04 

212.64 

-25.03 

85. 

195. 

LEFT  HORIZ  Z  AXIS 

-0.60 

94.82 

-10.21 

51. 

163. 

LEFT  RESULTANT 

2.98 

2337.44 

0.89 

63. 

0. 

RIGHT  HORIZ  X  AXIS 

-1.62 

30.26 

-2205.02 

190. 

63. 

RIGHT  HORIZ  Y  AXIS 

-0.50 

17.18 

-237.32 

202. 

44. 

RIGHT  HORIZ  Z  AXIS 

-1.34 

122.34 

-12.92 

90. 

160. 

RIGHT  RESULTANT 

3.81 

2209.37 

1.38 

63. 

0. 

LEFT  VERT  X  AXIS 

-1.24 

1.85 

-324.18 

360. 

60. 

LEFT  VERT  Y  AXIS 

-1.54 

180.64 

-12.59 

62.; 

368. 

LEFT  VERT  Z  AXIS 

-11.61 

24.83 

-412.09 

24. 

60. 

LEFT  RESULTANT 

11.83 

553.74 

4.05 

61. 

399. 

RIGHT  VERT  X  AXIS 

0.13 

10.74 

-337.46 

190. 

59. 

RIGHT  VERT  Y  AXIS 

—2.08 

7.14 

-144.61 

371. 

61. 

RIGHT  VERT  Z  AXIS 

-3.53 

28.75 

-437.60 

22. 

60. 

RIGHT  RESULTANT 

4.48 

570.35 

0.34 

60. 

348. 

ADAM  INTERNAL  TEMP  (DEG  C) 

66.95 

68.89 

66.39 

33. 

1 

239. 

ADAM  ACCELERATIONS  (G) 

HEAD  X  AXIS 

0.68 

64.09 

-119.77 

213. 

65. 

HEAD  Z  AXIS 

0.66 

19.49 

-95.29 

40. 

54. 

CHEST  X  AXIS 

-0.92 

12.63 

-68.66 

180. 

41. 

LtmBAR  X  AXIS 

0.83 

18.20 

-86.99 

55. 

40. 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

-3.56 

1137.78 

-61.63 

65. 

190. 

NECK  Z  AXIS 

-2.53 

950.28 

-128.82 

68. 

40. 

LUMBAR  X  AXIS 

8.85 

333.20 

-2181.67 

39. 

1 

67. 

ADAH  NECK  NT  TORQUE  (IN-LB) 

-4.66 

717.10 

-458.67 

1  62. 

45. 
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CHIA  STUDY  -GX  TEST:  3527  SUBJ:  ADAH-L  VT:  216.0  NOH  G:  45.0  CELL:  K 


1  DATA  ID  |: 

1  n 

[HMEDIATEI 
PREIMPACT 1 

MAXIMUM  1 
VALUE  1 

MINIMUM  |TIME  OF j TIME  0F| 
VALUE  j MAXIMUM! MINIMUM  1 

1  REFERENCE  HARK  TIME  (MS)  | 

1 

1 

-179.} 

1 

2.5V  EXT  POWER  (VOLTS) 

2.50] 

2.52 

2.491 

85. 1 

11. 1 

lOV  EXT  POWER  (VOLTS) 

10.001 

1 

10.00 

lOeOOl 

1 

270.} 

8. 1 

SLED  ACCELERATION  (G) 

1 

1 

1 

1 

1 

1 

X  AXIS 

O.OOi 

2.44 

-43.87} 

167. 

62. 

Y  AXIS 

-0.021 

2.74 

-2.31} 

188. 

177. 

Z  AXIS 

0.97 

5.10 

-3.54 

33. 

38. 

SEAT  ACCE1.ERATI0N  (G) 

X  AXIS 

0.54 

4.63 

-41.85 

159. 

57. 

Y  AXIS 

-0.05 

7.85 

-4.98 

203. 

180. 

Z  AXIS 

0.81 

24.76 

-2.50 

33. 

186. 

1  RESULTARI 

0.97 

47.72 

0.62 

57. 

360. 

j 

1  CHEST  ACCELERATION  (G) 

1  X  AXIS 

0.83 

67.13 

-75.25 

180. 

67. 

1  Y  AXIS 

0.32 

26.65 

-48.41 

41. 

49. 

1  Z  AXIS 

0.831 

49.68 

-46.13 

49. 

181. 

1  RESULTANT 

1.231 

84.64 

0.44 

54. 

318. 

RY  (RA0/SEC2) 

-9.33 

14017.64 

-11874.14 

42. 

47. 

SLED  VELOCITY  (FPS) 

0.03 

111.57 

0.00 

132. 

,  0. 

SHOULDER  POINT  FORCES  (LB) 

LEFT  X  AXIS 

-2.05 

7.82 

-1342.36 

191. 

67. 

LEFT  Y  AnS 

4.13 

22.06 

-109.18 

212. 

51. 

LEFT  Z  AXIS 

3.77 

81.41 

-4.61 

66. 

137. 

LEFT  RESULTANT 

6.37 

1348.38 

0.97 

68. 

189. 

RIGHT  X  AXIS 

-6.34 

21.93 

-1225.58 

185. 

68. 

RIGHT  Y  AXIS 

1.54 

105.98 

-15.54 

63. 

236. 

RIGHT  Z  AXIS 

1.19 

53.26 

-10.18 

33. 

186. 

RIGHT  RESULTANT 

6.69 

1229.08 

2.08 

68. 

387. 

SHOULDER  ROLLER 

Y  AXIS  FORCE  (L3) 

1.74 

23.12 

-40.82 

63. 

105. 

Z  AXIS  FORCE  (LB) 

4.79 

1699.47 

-28.88 

65. 

185. 

X  AXIS  TORQUE  (IN>LB) 

8.72 

46.24 

-248.87 

222. 

55. 
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CHIA  STUDY  -GX  TEST:  3527  SUP/:  ADAM-L  WT:  216.0  NOH  Gj  A5.0  CELL:  K 


DATA  ID  I IMMEDIATE  I  MAXIMUM  |  MINIMUM  |TIMB  OP | TIME  OPl 

I  PREIMPACT  I  VALUE  j  VALUE  | MAXIMUM j MINIMUM | 


HARNESS  ANCHOR  FORCES  (LB) 
LEFT  HORIZ  X  AXIS 

I 

1 

0.37| 

56.88 

-3716.73 

234. 

.66. 

LEFT  HORIZ  Y  AXIS 

-19.081 

140.08 

-251.37 

82. 

66. 

LEFT  HORIZ  Z  AXIS 

-0.481 

105.25 

-202.60 

49. 

70. 

LEFT  RESULTANT 

19.141 

3727.76 

10.20 

66. 

369. 

RIGHT  HORIZ  X  AXIS 

0.231 

144.16 

-4313.85 

231. 

64. 

RIGHT  HORIZ  Y  AXIS 

18 

.281 

250.75 

-173.41 

64. 

83. 

RIGHT  HORIZ  Z  AXIS 

-13.401 

98.07 

-57.49 

47. 

75. 

RIGHT  RESULTANT 

22 

.751 

1 

4321.17 

4.75 

64. 

174. 

LEFT  VERT  X  AXIS 

-1 

.591 

9.64 

-754.34 

217. 

60. 

LEFT  VERT  Y  AXIS 

-2 

.461 

269.63 

-20.21 

56. 

230. 

LEFT  VERT  Z  AXIS 

-14.23 

28.17 

-951.83 

21. 

66. 

LEFT  RESULTANT 

14.59 

1218.22 

3.39 

67. 

430. 

RIGHT  VERT  X  AXIS 

-1.41 

21.47 

-602.37 

189. 

64. 

RIGHT  VERT  Y  AXIS 

1 

L.59 

17.18 

-184.58 

156. 

63. 

RIGHT  VERT  Z  AXIS 

-9.86 

25.02 

-878.73 

20. 

64. 

RIGHT  RESULTANT 

10.31 

1080.95 

7.33 

64. 

3. 

ADAM  INTERNAL  TEMP  (DEG  C) 

77.52 

\ 

78.62 

76.62 

69. 

236. 

ADAM  ACCELERATIONS  (G) 

1 

HEAD  X  AXIS 

1  0.12 

130.09 

-116.79 

188. 

70. 

HEAD  Z  AXIS 

( 

).87 

32.78 

-107.69 

42. 

72. 

CHEST  X  AXIS 

( 

).49 

38.67 

-70.75 

179. 

52. 

LUMBAR  X  AXIS 

( 

).29 

13.24 

-98.11 

49. 

41. 

ADAM  FORCES  (LB) 

NECK  X  AXIS 

-( 

Lo6 

1160.53 

-144.51 

70. 

185. 

NECK  Z  AXIS 

).27 

.  796.09 

-225.47 

72. 

42. 

LUMBAR  X  AXIS 

li 

>.26 

418.70 

-3926.33 

184. 

71. 

ADAH  NECK  MY  TORQUE  (IN-LB) 

■ 

L.84 

1607.20 

-418.39 

65. 

55. 
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APPENDIX  C 

Data  Sunmaries  for 
Human  Tests. 


Note:  Cell  D  is  the  X-Band  90  degree  Harness 
Cell  B  is  the  X-Band  45  degree  Harness 


CRE3T  STUOr  -GX  TESTi  3086  SUBJi  P-5  HTi  182.0  NON  Ci  10.0  CELL:  B 


ORTR  10 

INHEOIRTE 

PREIHPRCT 

HAXINUH 

VALUE 

HINIMUR 

VALUE 

TIHE  OF 
NRXIHUH 

TIHE  OF 
HINIMUH 

REFERENCE  NRRK 

2.5V  EXT  FMR 

2.90 

2.50 

-113. 

43. 

U. 

lOV  EXT  PHR 

10.01 

9.9» 

U. 

17j. 

SLED  RCCELERRTtQN  (Gi 

X  RXIS 

-0.02 

0.U8 

-9.91 

157. 

55. 

T  RXIS 

0.00 

0.92 

-0.89 

174. 

290. 

1  RXIS 

1.00 

2.U7 

-0.89 

55. 

SO, 

SERT  RCCELERRTfON  IG) 

X  RXIS 

0.11 

2.15 

-10.59 

158. 

49. 

T  RXIS 

0.00 

l.Sl 

-1.53 

175. 

170. 

Z  RXIS 

0.87 

8.20 

-O.OL 

55. 

163. 

SLED  VELOCITY  <FT/S) 

0.00 

90.U5 

0.00 

153. 

0. 

CHEST  RCCELERRTION  (Gl 

X  RXIS  EXTCflNRL 

O.tS 

2.9S 

-19. 8S 

171. 

87. 

r  RXIS  EXTERNRL 

o.ot 

4.75 

-2.84 

75. 

2)3. 

Z  RXIS  EXTERNRL 

0.88 

15.23 

-2.76 

77. 

226. 

RESULTRNT 

0.88 

18.23 

0.39 

83. 

163. 

NORH  RESULTRNT 

0.09 

1.8U 

0.09 

83. 

163. 

HERO  RCCELERRTION  (G) 

X  RXIS  EXTEF.^'RL 

0.  IS 

2.02 

-11.39 

245. 

66. 

T  RXIS  EXTERNRL 

O.OI 

0.S2 

-0.81 

162. 

71. 

Z  RXIS  EXTERNRL 

0.8S 

3. US 

-16.89 

136. 

86. 

RESULTANT 

0.86 

20.21 

0.5S 

66. 

18. 

NORN  RESULTRNT 

0.09 

2.04 

0.08 

86. 

18. 

RT  EXTERNRL 

-0.66 

521.09 

-425.75 

136. 

83. 

LUNBRR  RCCELERRTION  (G) 

X  RXIS  EXTERNRL 

0.12 

9.71 

-11.69 

175. 

74. 

T  AXIS  EXTERNAL 

0.00 

1.67 

-2.su 

174. 

97. 

Z  RXIS  EXTERNRL 

0.67 

18.35 

-5.95 

66. 

176. 

RESULTANT 

0.88 

18.15 

0.17 

66. 

238. 

NORN  RESULTRNT 

0.08 

1.99 

0.02 

66. 

238. 

SHOULDER  LOROS  (LB) 

TENSION 

86.87 

1008.25 

44.77 

92. 

209. 

LEFT  TENSION  ORR 

31.86 

179.72 

12.96 

77. 

186. 

RIGHT  TENSION  ORR 

29.10 

182.18 

27.05 

75. 

4. 

LEG  LOROS  (LB) 

' 

LEFT  TENSION  ORR 

17.su 

180.08 

16.43 

77. 

6. 

RIGHT  TENSION  ORR 

2i.au 

184.14 

17.15 

81. 

377. 

ANCHOR  LOROS  (LO) 

LEFT  US  OEC  X  RXIS 

25. 9S 

998.92 

12.12 

82. 

uus.  . 

LEFT  US  OEG  T  RXIS 

9.00 

48.84 

0.23 

79. 

187. 

LEFT  US  OEG  Z  RXIS 

19.78 

296.80 

4.69 

81. 

434. 

LEFT  US  OEG  RESULTANT 

29. SS 

46S.20 

13.24 

82. 

453. 

RIGHT  US  OEG  X  RXIS 

22.95 

382.57 

9.85 

60. 

285. 

RIGHT  US  OEC  T  RXIS 

9.00 

49.78 

-2.88 

78. 

285. 

RIGHT  US  OEG  Z  RXIS 

22.27 

2S8.US 

9.82 

76. 

284. 

RIGHT  US  OEC  RESULTHNT 

92. IS 

U6U.09 

5. 44 

81. 

294. 

RT  VERTICAL  X  RXIS 

19.91 

145.51 

12.54 

95. 

2. 

RT  VERTICAL  T  AXIS 

-0.50 

S.7U 

-5.01 

159. 

58. 

RT  VERTICAL  Z  AXIS 

7U.U2 

990.53 

47.25 

97. 

,  33. 

RT  VERTICAL  RESULTANT 

75.72 

361.18 

50.22 

97. 

33. 

SERT  LOROS  (LB) 

LEFT  LINK  X  RXIS 

l.di 

85.01 

-169.19 

189. 

81. 

,  RIGHT  LINK  X  RXIS 

U8.7t 

74.99 

-10U.06 

176. 

82. 

X  RXIS  SUN 

US.  10 

138.19 

-299.25 

176. 

82.  . 

X  RXIS  NINUS  TARE 

US. 81 

139.88 

-132.44 

178. 

8ii. 

CENTER  LINN  T  RXIS 

LEFT  Z  RXIS 

99.55 

98. 7U 

•iiu.ua 

0. 

88. 

U6.I9 

828.90 

19.48 

80. 

430. 

RIGHT  Z  AXIS 

S1.7U 

615.51 

-5.38 

78. 

21*. 

CENTER  2  RXIS 

222.07 

1072.84 

222.31 

88. 

0. 

Z  RXIS  SUN 

299.95 

2287.85 

253.66 

81. 

221. 

Z  RXIS  HINUS  TRRE 

299.77 

2201.21 

2''7.01 

82. 

215. 

RESULTRNT 

908.su 

2309.09 

2J2. 17 

81. 

2ct. 

RESULTRNT  EINUS  TRRE 

908.25 

2207.73 

267.31 

82. 

215. 

CREST  STUOT  -CX  TESTt  3089  SUBJi  N2t  HTt  129.0  «tOH  Of  10.0  CELLi  8 


ORTA  10 

IHHEOIATE 

FREINPRCT 

HA II NUN 
VALUE 

NINIHUH 

VALUE 

7IHE  OF 
HAXlMUH 

TIME  OF 

HINIHUM 

REFERENCE  NARK 

-106. 

2.S¥  EXT  PMR 

2.S0 

2.S0 

la. 

2. 

lOV  EXT  PHA 

10.01 

0.99 

2. 

Hti. 

9LE0  aCCcLERRTlON  (C) 

' 

X  AXIS 

-0.02 

-10.09 

17h. 

56. 

T  AXIS 

0.00 

-0.22 

287. 

121. 

1  AXIS 

1.00 

-0.75 

S6. 

51. 

SEAT  ACCELERATIOM  (Cl 

- 

X  AXIS 

O.ll 

1.91 

-10.66 

tss. 

50. 

T  AXIS 

0.00 

1.19 

-1.98 

178. 

1E8. 

2  AXIS  , 

0.07 

0.21 

-0.22 

56. 

iS9. 

SUEO  XELOCITT  (FT/SI 

0.00 

'30.00 

O.OC 

iss. 

0. 

CHEST  ACCELERATION  (Cl 

X  AXIS  CXTEANAL 

1  t.  ^ 

-11.97 

183. 

97. 

T  AXIS  EXTERNAL 

-O.OI 

1  1 

-9.16 

lOH. 

118. 

Z  AXIS  EXTERNAL 

O.SS 

1  r  *■ 

-2.99 

1  17. 

108. 

RESULTANT 

0.90 

0. 13 

89. 

213. 

NORN  RESULTANT 

O.OB 

t.6H 

0.01 

89. 

213. 

HERO  ACCELERATION  (Cl 

X  AXIS  EXTERNAL 

O.IS 

1.H8 

-11.60 

212. 

78. 

T  AXIS  external 

0.01 

0.H6 

-i.6B 

310. 

76. 

2  AXIS  EXTERNAL 

O.BO 

S.SO 

-16.21 

1H3. 

77. 

RESULTA  .T 

0.B7 

21.77 

O.BO 

77. 

20. 

NORN  RESULTANT 

0.09 

2.16 

0.06 

77. 

20. 

RT  EXTERNAL 

-0.60 

1076. U6 

-610.70 

lie. 

7H. 

LUHBAA  ACCELERATION  (C) 

X  AXIS  EXTERNAL 

0.11 

a.ss, 

•13.01 

182. 

80. 

T  AXIS  external 

0.00 

1.08 

-2.H8 

63. 

79. 

2  AXIS  EXTERNAL 

0.B7 

IS.  10 

-2.66 

67. 

31 . 

RESULTANT 

0.08 

20.01 

O.SS 

67. 

HOO. 

KORN  RESULTANT 

0.09 

1.98 

O.OS 

67. 

HOO. 

SHOULDER  LOADS  (LBI 

TENSIO  1 

•  7.«7 

720.60 

88.91 

63. 

0. 

LEFT  TENSION  ORA 

SS.09 

125.11 

16.72 

76. 

250. 

RIGHT  TENSION  ORA 

HO,  97 

153.96 

27.92 

76. 

183. 

LEG  LOADS  (LBI 

LEFT  TENSION  ORA 

20.10 

196. S7 

19. H2 

76. 

176. 

RIGHT  TENSION  ORA 

2B.67 

110.19 

22.62 

77. 

165. 

ANCHOR  LOROS  (LBI 

LEFT  HS  DEC  X  AXIS 

SO.  OH 

3H0.9H 

21.29 

78. 

185. 

LEFT  «S  OEC  T  AXIS 

lO.'lt 

7H.SS 

H.OH 

90. 

176. 

LEFT  HS  OEC  2  AXIS 

1S.20 

206. SS 

2.02 

.79. 

186. 

CeFT  «S  OEC  REtULTRNT 

35,22 

H0H.37 

23.06 

80. 

187. 

right  ns  OEC  X  AXIS 

26.30 

290.69 

29.39 

83. 

275. 

RIGHT  NS  OEC  T  AXIS 

7.S2 

70.71 

H.21 

BH. 

172. 

ricnt  «c  dec  z  axis 

St.  16 

266.67 

2H.57 

8i4« 

269. 

RIGHT  «S  OEC  resultant 

HI. HO 

9H.37 

84. 

282. 

AT  VERTICAL  X  AXIS 

-5.67 

IH.HS 

-7.71 

H9. 

0. 

AT  VERTICAL  T  AXIS 

10.65 

12.80 

S.27 

S3. 

105. 

AT  VERTICAL  Z  AXIS  . 

57.09 

152.58 

29. BH 

9S. 

3V . 

AT  vertical  RESUL’ANT 

SO.  HO 

159.28 

90.66 

9S. 

H2. 

SEAT  LOROS  (LBI 

LEFT  LINN  X  AXIS 

21  .OS 

B1.H7 

-172. H9 

0. 

81 . 

RIGHT  LINN  X  AXIS 

t.SS 

1.H9 

•126.80 

'  8H. 

X  AXIS  SUN 

22.66 

21.79 

•208.13 

0. 

82. 

X  AXIS  NINUS  TRAC 

2S.07 

68.70 

-133. HS 

26. 

79. 

center  link  t  axis 

-H3.H2 

-2.S0 

-192.62 

223. 

79. 

LEFT  Z  AXIS 

HH.BS 

Ht8.70 

6.99 

78. 

188. 

RIGHT  2  AXIS 

St. 07 

9uS.I2 

7.SH 

81. 

317. 

CENTER  2  AXIS 

IH9.20 

8SH.S6 

tH9.20 

81 . 

0. 

2  AXIS  SUN 

225.72 

18H9.9B 

227.50 

at. 

0. 

2  AXIS  NINUS  TAAE 

225.61 

ISH8.HH 

226.28 

St . 

0. 

RESULTANT 

290.97 

1987.11 

232.58 

81 . 

0. 

RESULTANT  NINUS  TARE 

230.90 

IS65.H8 

2SI.6S 

81. 

0. 

CBEST  5TU0T  -CX  TESTi  3117  SUSJi  0-1  MTi  170.0  NON  Ci  10.0  CELL:  B 


OflTR  10 


refebence  nark 

2.SV  EXT  PNN 
lOV  EXT  PhR 

SLEO  ACCELERATION  (G) 

I  AXIS 
T  AXIS 

1  AXIS 

SEAT  ACCELERATION  (Cl 
X  AXIS 
r  AXIS 

2  AXIS 

SLEO  VELOpITT  (fT/SI 
CHEST  ACCELERATION  (Cl 
X  AXIS  CXTENNAL 
T  AXIS  external 
2  AXIS  external 

resultant 

NORN  RESULTANT 
HERO  ACCELERATION  (Cl 

X  AXIS  external 

T  AXIS  external 
2  AXIS  external 

RESULTANT 
NORM  RESULTANT 

rt  external 

Thorax  acceleration  (Ci 
X  axis  external 
t  axis,  external 
2  AXIS  external 
resultant 
NORR  resultant 

LUHORR  RCCELERATION  (Cl 
X  AXIS  EXTERNAL 
T  AXIS  external 
2  AXIS  external 
resultant 
NORR  resultant 

SHOULOER  LOADS  (LBI 
tension 

LEFT  TENSION  QRR 
.  RIGHT  TENSION  ORA 

LEG  LOROS  (LBI 


MAXIMUH 

VALUE 


HIMIRUH  TIME  OF  TIHE  OF 
VALUE  IhAXIHUH  NINIHUH 


ANCHOR  LOROS 
LEFT  VS 
LEFT  VS 
LEFT  NS 
LEFT  NS 
RIGHT  NS 
RIGHT  NS 
RIGHT  NS 
RIGHT  NS 
RT  VERTI 
RT  VCRTJ 
RT  VERT! 
RT  VERTI 


ILBl 

DEC  X  AXIS 
OeC  T  AXIS 
OEC  2  AXIS 
OEC  RESULTANT 
OEC  X  AXIS 
DEC  T  AXIS 
OEC  Z  AXIS 
OEC  RESULTANT 
cal  X  axis 

CAL  T  AXIS 
cal  2  AXIS 
CAL  RESULTANT 


SCAT  LOROS  ILBl 

LEFT  LINN  X  AXIS 
RIGHT  LINN  X  AXIS 
X  AXIS  SUN 
X  AXIS  NINUS  TARE 
CENTER  LINN  T  AXIS 
LEFT  E  AXIS 
RIGHT  2  AXIS 
CENTER  I  AXIS 
2  AXIS  SUN 

I  AXIS  minus  tare 

RESULTRnT 

resultant  minus  taae 


-0.01 

0.00 

1.00 


173.8? 

B0.70 

SN.97 


3N.3I 
3SN.7B 
288.07 
298. N7 

2s?.es 

30N.S9 


CREST  SruOT  -CX  TESTt  :<UB  SUBJi  0-S  HTt  175.0  NOM  Ci  10.0  CELL)  B 


ORTR  10 

MINIMUM 

VALUE 

ynijiiE  S 

1  !ME  OF 
HlNlHUH 

REFERENCE  HRRK 

2. SO 

2.50 

-153. 

2.5»  EXT  PNh 

199. 

0. 

lOV  EXT  PHR  1 

10.01 

9.99 

2. 

72. 

SLEO  RCCELERRTION  (Cl 

-10.05 

157. 

56. 

X  RXIS 

-0.02 

0.52 

T  RXIS 

0.00 

o.sa 

-0.H2 

259. 

122. 

Z  RXIS 

1. 00 

2.HH 

-0.61 

55. 

SO. 

SERT  RCCELERRTION  ICI 

158. 

t  RXIS 

0.12 

2.65 

-10.60 

H9. 

T  RXIS 

0.00 

1. 23 

-1.23 

224. 

171. 

Z  RXIS 

O.SB 

8.02 

-0.70 

55. 

I6H. 

SLEO  VELOCITT  (FT/Sl 

0.00 

30.51 

0.00 

154. 

0. 

CHEST  RCCELERRTION  (Ci 

179. 

X  RXIS  EXTERNAL 

O.IH 

2.H9 

-21. 8S 

84. 

T  RXIS  external 

-0.01 

8.79 

-2.9H 

95. 

172. 

Z  RXIS  EXTERNAL 

0.B7 

1H.S2 

-H.20 

101. 

169. 

resultant, 

O.BB 

22.26 

0.20 

BH. 

224. 

NORN  RESULTANT 

0.09 

2.21 

0.02 

64. 

224. 

HERO  ACCELERAriBN  (Cl 

X  AXIS  EXTERNAL 

O.IS 

a.7t 

•13. SS 

212. 

lOI. 

T  AXIS  EXTERNAL 

-0.02 

0.6H 

-0.73 

229. 

114. 

Z  RXIS  external 

O.SH 

H.  17 

-16.33 

116. 

87. 

resultant 

o.es 

19.85 

0.3H 

90. 

21. 

NORN  RESULTANT 

0.08 

1.96 

0.03 

90. 

21. 

R1  EXTERNAL 

•2. OS 

795.71 

-302.58 

118. 

237. 

THORAX  acceleration  (Cl 

I6S. 

X  AXIS  external 

•o.ot 

i.se 

-18.21 

83. 

T  RXIS  external 

o.ot 

2.29 

-1.25 

268. 

278. 

Z  AXIS  external 

O.OI 

$.33 

•  2.  IS 

46. 

I2S. 

resultant 

o.os 

16.32 

0.03 

83. 

0. 

NORA  resultant 

O.Ob 

1.62 

0.00 

83. 

0. 

LUMBAR  ACCELCRATISN  (Cl 

X  AXIS  external 

0.12 

2.23 

-13.21 

198. 

95. 

T  AXIS  EXTERNAL 

0.00 

1. 08 

-1.08 

66. 

137. 

Z  RXIS  external 

0.88 

16. HI 

-2.26 

86. 

182. 

resultant 

0.A9 

20.83 

0.17 

9H. 

132. 

NORM  resultant 

O.OS 

2.05 

0.02 

9H. 

132. 

SHOULOCR  LOROS  (LBI 

TENSION 

IHS.HH 

9HH.23 

51.73 

88. 

195. 

LEFT  TENSION  ORA 

SS.H7 

20H.79. 

20.38 

89. 

179.. 

RIGHT  TENSION  ORA 

2H.SII 

171.56 

16. H3 

86. 

298. 

LEG  LOROS  ILBI 

ANCHOR  LOADS  ILBI 

22.10 

92. 

LEFT  4S  OEC  X  AXIS 

869.88 

22.10 

0. 

LEFT  US  OEC  T  RXIS 

2. 10 

82.78 

-1.18 

93. 

209. 

LEFT  4S  OEC  Z  AXIS 

IS. HO 

380.88 

10.66 

90. 

H3I. 

LEFT  HS  OEC  RESULTANT 

25.98 

770.39 

2H.57 

92. 

443. 

RIGHT  US  OEC  X  AXIS 

ie.es 

891.22 

18.31 

91. 

2. 

RIGHT  HS  OEC  T  AXIS 

2.85 

109.35 

-I.IO 

89. 

212. 

RIGHT  NS  OEC  Z  AXIS 

20.78 

HSH..  IH 

18. SO 

91 . 

0. 

RIGHT  HS  OEC  RESULTANT 

28.06 

801.25 

27.85 

91. 

0.  . 

AT  vertical  X  AXIS 

•16.38 

118.21 

-16.98 

92. 

2. 

AT  VERTICAL  T  AXIS  , 

0.75 

H.99 

-5.83 

92. 

55. 

AT  VERTICAL  Z  AXIS 

72.02 

281. H8 

91.32 

91. 

43. 

AT  VERTICAL  RESULTANT 

73.87 

287.00 

91.78 

92. 

H3. 

SEAT  LOROS  ILBI 

LEFT  LINA  X  AXIS 

10.65 

87.88 

-183.77 

559. 

92. 

RIGHT  LINA  X  r.XIS 

SO.SI 

99.18 

•199.91 

I9H. 

92. 

X  AXIS  SUN 

Hi. 38 

157.32 

-339.68 

177. 

92. 

X  A)^IS  MINUS  TARE 

HI. 70 

151.97 

•186. OH 

185. 

92. 

center  linn  T  RXIS 

en.sB 

65.18 

•ICB.68 

0. 

93. 

lEFI  1  RXIS 

HO. 88 

808.29 

)3.02 

93. 

301. 

RIGHT  Z  RXIS 

97.37 

8io.se 

20.93 

95. 

223. 

CENTER  I  RXIS 

171.18 

11 OH. 20 

173.57 

9H. 

0. 

Z  RXIS  SUN 

2Ht.2S 

2809.98 

2S2.H6 

9H. 

0. 

i  RXIS  NINUS  TRRE 

2HB.08 

2725.88 

250.09 

95. 

1. 

RESULTRNT 

280.87 

2831.37 

283.48 

9«4. 

1. 

RESULIRNI  NINUS  TRRE 

260.iS 

273H.02 

281.98 

95. 

1. 

CBEST  STUOr  -Cl  lESTi  3131  SUBJi  K-2  nTi  187.0  NON  C:  10. 0  CELL:  B 


OATH  10 


BEFERENCE  NBBK 
2.5y  CXI  PNN 
lOV  CXI  PNB 

SLED  ACCELERATION  1C) 

X  BUS 
T  AXIS 
Z  AXIS 

SEAT  ACCELERATION  (Cl 
X  AXIS 
T  AXIS 
Z  AXIS 

SLED  VELflCITT  (FT/S) 
CHEST  acceleration  ICI 
X  AXIS  CXTCnnAL 
T  AXIS  external 
Z  AXIS  external 
resultant 

NORN  resultant 

MEAD  ACCELERATION  ICI 
X  AXIS  external 
t  axis  external 

Z  AXIS  EXTERNAL 
RCSULTANr 
NORM  resultant 
AT  external 

thorax  acceleration  IC) 
X  AXIS  external 
r  AXIS  external 
Z  AXIS  external 
resultant 

NORN  RESULTANT 

LUMBAR  acceleration  ICI 
X  AXIS  external 
T  AXIS  external 
Z  AXIS  external 
resultant 
NORN  RESULTANT 

SHOULDER  LOADS  (IBI 
TENSION 

LEFT  TENSION  QRN 
RIGHT  TENSION  ORA 

•  •  •'■■cs  c.ai 

I  LtT I  ItNSlON  ORA 
RICNT  TENSION  ORR 


ANCHOR  LOAOS 
LEFT  NS 
LEFT  NS 
LEFT  NS 
LEFT  NS 
RIGHT  NS 
RIGHT  NS 
RIGHT  NS 
right  ns 

AT  VCRTIl 
RT  XEATIi 
RT  VERTIl 
RT  VERTIl 


MAXIHUH 

value 


I  ILBI 
OEG  X  AXIS 
OEO  T  AXIS 
DEC  Z  AXIS 
OEG  RESULTANT 
I  OEG  X  AXIS 
I  DEC  T  AXIS 
I  DEC  I  AXIS 
i  DEC  resultant 
CAL  X  AXIS 
CAL  T  AXIS 
CAL  Z  AXIS 

CAL  resultant 


SEAT  LOAOS  ILII 

LEFT  LINN  X  AXIS 
RIGHT  LINN  I  AXIS 
X  AXIS  SUA 
X  AXIS  NINUS  TARE 
CENIER  linn  T  AXIS 
LEFT  I  AXIS 
RICNT  Z  AXIS 
CENIER  Z  AXIS 
{  AXIS  SUN 
Z  AXIS  NINUS  TRAE 
acsultrnt 

resultant  NINUS  TAAE 


9«iZ9 
S.BI 
N2.IN 
N2.  10 
-07,29 
U9.N0 
7S.2I 
282.39 
171.20 
271 .  IN 
102.09 
S03.SO 


2.20 
O.NN 
3.  BN 
IS.N7 
I.S7 
202. 72 


t.SS 
1. 7N 
2. SO 
IN. 09 
I.N2 


1.70 
7.20 
9.  22 
10. Nl 
1.66 


775.38 

I7J. jr ( 

202.01  I 


189.00 
100.09 i 


$81. S3 
ON.  16 
259.29 
669.72 
S26.lt 
77.68 
292.22 
0S9.N2 
93.57 
>0.09 
I37.UJ. 
210. 2£  ' 


HINIHUH 

value 


62 

01 

72 

06 

129 

10 

I2N 

SO 

-It 

01 

73S 

19 

709 

90 

1069 

27 

OSOi 

71 

2NIN 

09 

2926 

20 

2N30 

IN 

2. SO 

-179. 

N9. 

9.  99 

36. 

-9.87 

ISO. 

273. 

-0.69 

57. 

-13. NC 

|F»  . 

-1.N7 

IS^. 

-0.35 

S7. 

0.00 

IS6. 

-11.29 

168. 

-1.39 

92. 

-1 .95 

102. 

0.20 

79. 

0.02 

79. 

-8.57 

233. 

-1.06 

INS. 

-13.38 

ISO. 

O.Nt 

9S. 

O.ON 

9S. 

-IS7.36 

126. 

-is.se 

ION. 

-2.N3 

191. 

-2.66 

S3. 

O.ON 

89. 

0.00 

69. 

•12. S2 

ISN. 

-I.SO 

60. 

-171.91 
-ISI.NC 
-321.36 
-169. SI 
-217.99 
11.22 
S.N2 
2S2.S7 
909.99 
2  IN.  20 
aiN.9S 
22N.S7 


CneST  STUOT  -CX  USTi  3132  SUBJi  N20  MTi  192.0  NON  Ci  10.0  CEULi  B 


ONTR  10 

HAXINUN 

VALUE 

NINIMUH 

VALUE 

rTiTirnri 

TIME  OF 
MINIMUM 

REFERENCE  MARK 

-166. 

2.5¥  CXI  FNR 

2. SO 

2.M9 

21 . 

05. 

lOV  EXT  FHR 

10.01 

9.98 

5. 

85. 

SLEO  RCCELERRTION  (Cl 

X  RXIS 

-0.01 

0.52 

-9.89 

159. 

57. 

T  RXIS. 

0.00 

0.S8 

-0.99 

268. 

S2M. 

Z  RXIS 

1.00 

2. MS 

-0.73 

55. 

51. 

SERI  RCCELERRTION  (Gl 

X  RXIS 

0.12 

2.21 

-10. Ml 

ISO. 

50. 

T  RXIS 

0.00 

1.22 

-1.97 

181 . 

179. 

Z  RXIS 

0.07 

8.08 

-O.Ml 

56. 

167. 

SLED  XELOCITT  (FT/SI 

0.00 

29.95 

0.00 

162. 

0. 

CHEST  RCCELERRTION  (Cl 

X  RXIS  EXTCRNAL 

0.12 

M.12 

-19  SM 

100. 

lOM. 

T  RXIS  EXTERNRL 

0.00 

5.60 

-2.  M2 

95. 

156. 

Z  RXIS  EXTERNAL 

0.80 

10.20 

-2. MM 

95. 

158. 

RESULTANT 

0.00 

17. M6 

0.07 

95. 

215. 

NORN  RESULTANT 

0.09 

1.77 

0.01 

95. 

215. 

HERO  RCCELERRTION  (C) 

X  RXIS  EXTERNAL 

0.19 

2.58 

-12. 7S 

261. 

tou. 

T  AXIS  EXTERNAL 

-0.02 

0.90 

-1.20 

3M5. 

191. 

Z  AXIS  EXTERNAL 

0.89 

M.73 

-IM.93 

177. 

9M. 

neSULTANT 

0.91 

18.88 

O.Ml 

90. 

25. 

NORM  RESULTANT 

0.09 

1.89 

O.OM 

98. 

25. 

AT  EXTERNAL 

-0.12 

6M2.70 

-M90.89 

127. 

232. 

THORAX  RCCCLCRRTION  (Cl 

X  AXIS  EXTERNAL 

-O.OI 

2.81 

-1M.08 

188. 

91 . 

T  RXIS  EXTERNRL 

-0.01 

1.66 

-2.09 

183. 

98. 

Z  RXIS  EXTERNAL 

0.00 

M.7S 

-l.Ml 

MO. 

88. 

RESULTANT 

O.OS 

1M.21 

0.03 

91 . 

1. 

NORN  RESULTANT 

0.00 

l.MM 

0.00 

91. 

1. 

LUHORR  RCCELERRTION  (01 

X  RXIS  EXTERNAL 

0.11 

M.M2 

-IS. 32 

I8M. 

77. 

T  AXIS  external 

0.00 

9.10 

-1.M8 

58. 

216. 

Z  AXIS  EXTERNAL 

0.86 

1M.61 

-6.05 

59. 

182. 

resultant 

0.87 

10.87 

O.MO 

76. 

206. 

NORN  RESULTANT 

0.09 

1.69 

O.OM 

76. 

206. 

SHOULDER  LOROS  (LSI 

TENSION 

SM.87 

098.80 

53.86 

89. 

b. 

LEFT  TENSION  ORA 

se.oM 

291. Ml 

28.09 

87. 

379. 

RIGHT  TENSION  OAR 

33.98 

269.00 

33.89 

86. 

0. 

LEC  LOROS  (LSI 

ANCHOR  LOROS  (LB! 

LEFT  US  DEC  X  RXIS 

38.91 

•19.39 

37. IM 

86. 

0. 

LEFT  «S  DEC  T  AITS 

0.97 

MO.  1 1 

-9.07 

96. 

186. 

LEFT  US  OEC  Z  AXIS 

23.59 

395.72 

22.81 

R6. 

3. 

LEFT  «S  OEC  RESULTANT 

M3. 83 

725.70 

MM. 73 

86. 

0. 

RIGHT  NS  OEC  X  AXIS 

28.93 

SOM. 89 

27.57 

88. 

0. 

RIGHT  MS  OEC  T  RXIS 

9.8M 

90.93 

-0.26 

6M. 

176. 

RIGHT  MS  QEC  Z  AXIS  ' 

38.95 

M97.01 

20.20 

06. 

1  • 

RIGHT  MS  OEG  RESULTANT 

39. M9 

73M.IS 

30.87 

89. 

RT  vertical  X  RXIS 

-1.30 

135.10 

•2.30 

90. 

3. 

AT  VERTICAL  T  AXIS 

9.85 

10.09 

-0.90 

85. 

S8. 

RT  VERTICAL  Z  AXIS 

M8.I7 

385. MM 

6.10 

91 . 

MO. 

RT  VERTICAL  RESULTANT 

M9.9M 

315.09 

IM.OS 

03. 

35. 

SEAT  LOROS  (LBI 

LEFT  LINN  X  AXIS  . 

90.09 

IIO.OM 

•ISO. 81 

102. 

83. 

RIGHT  LINK  X  RXIS 

-2.91 

72.22 

-157. SM 

3M9. 

92. 

X  AXIS  SUN 

'  27. M9 

1M0.77 

•310.17 

337. 

00. 

K  AXIS  NINUS  TARE 

37.75 

IMS. 80 

-171.01 

9m0. 

89. 

CENTER  LINK  T  AX|R 

-90.09 

-16.29 

-2M3.93 

237. 

01 . 

LEFT  Z  RXIS 

(9.79 

739.77 

0.71 

06. 

193. 

RIGHT  Z  AXIS 

C9.6M 

726.38 

3M.90 

01. 

350. 

. CENTER  Z  AXIS 

19(1.06 

I33M.39 

185.30 

90. 

0. 

Z  AXIS  SUN 

301. 9M 

3680.21 

30M.02 

90. 

0. 

1  RXIS  NINUS  TARE 

301.36 

2508.79 

302.61 

91.  , 

0. 

RESULTANT 

S08.M9 

2708.79 

911.18 

90. 

0. 

resultant  NINUS  TRRE 

308. MM 

390M.9& 

310. IM 

91. 

0. 

fBEST  STUOT  -CX  f£STi  3133  SUBJi  NtB  MTi  198.0  MOM  Ci  10. 0  CELLi  B 


OATH  10 


REFERENCE  HARK 
2.5»  EXT  FHA 
lOV  EXT  PNR 

SLEO  RCCELERRTiflN  (Cl 
X  AXIS 
T  AXIS 
Z  AXIS 

SEAT  ACCELERATION  (C) 

X  AXIS 
T  AXIS 
Z  AXIS 

SLEO  VELOCITT  (FT/S) 

CHEST  ACCELERATION  (Cl 
X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
Z  AXIS  EXTERNAL 

resultant 

NORN  resultant 
HERO  ACCELERATION  (C) 

X  AXIS  external 

T  AXIS  external 
Z  AXIS  EXTERNAL 
resultant 
NORN  RESULTANT 
AT  EXTERNAL 

THORAX  ACCELERATION  (Cl 
X  AXIS  EXTERNAL 
T  AXIS  external 
Z  AXIS  EXTERNAL 

resultant 

NORN  resultant 

LUHBAR  ACCELERATION  (C) 

X  AXIS  external 
T  AXIS  external 
Z  AXIS  EXTERNAL 
RESULTANT 
NORN  RESULTANT 

SHOULDER  LOADS  (LBI 
TENSION 

LEFT  TENSION  ORR 
RIGHT  TENSION  ORA 

LEG  LOROS  (LBI 

ANCHOR  LOROS  (LB) 

LEFT  MS  OEG  X  AXIS 

LEFT  MS  OEC  T  AX(S 

LEFT  MS  OEC  Z  AXIS 

LEFT  MS  OEC  RESULTANT 

RIGHT  MS  OEC  X  RXtS 
RIGHT  MS  OEC  T  AXIS 
RIGHT  MS  OEC  Z  AXIS 
RIGHT  MS  OEC  RESULTRNT 
RT  vertical  X  AXIS 
RT  vertical  T  AXIS 
RT  VERTICAL  Z  AXIS 
RT  VERTICAL  RESULTANT 

SCAT  LOADS  (LB) 

LEFT  LINN  X  AXIS 
bight  LINK  X  AXIS 
X  AXIS  SUN 
X  AXIS  MINUS  TARE 
CENTER  LINN  T  AXIS 
LEFT  Z  AXIS 
RIGHT  Z  AXIS 
CENTER  Z  AXIS 
Z  AXIS  SUN 
Z  AXIS  NINOS  TAAC 
resultant 

resultant  minus  tare 


-0.01 

0.00 

l.OO 


-0.01 

0.01 

0.00 

O.OM 

0.00 


BB.tS 

S3.M0 

39.92 


SM.SI 

SM.ao 


IS. MO 
15. OB 
28. S2 
2B.SZ 
-58.79 
SM.20 
65.79 
IS9.SI 
278. SO 
27B.M2 
280. OS 
205.99 


HAXIHUN  riHlHUN 
VALUE  VALUE 


2.90 

10.01 


time  of 

NINIHUM 


29.99 

3.12 
S.32 
18.20 
18. OS 
1.91 


S.OM 
0.S2 
2.  OS 
20. S3 
2.07 
S9B. 18 


995.78 

107.98 

29M.98 


S90.$0 
39.05 
S89  OS 
70M.70 
537.53 
M2. 28 
399. 8M 

809.80 

117.81 
7.28 

22S.M8 
253. M8 


97.30 
MB. 88 
101.21 
98. 9M 
-IM.25 
70M.70 
8M7.S9 
1105.82 
2MM7.09 
236M.5M 
2MB0.SS 
2382.12 


27.19 
-2.90 
12.82 
31.12 
20.89 
-5.2M 
18. 7M 
28.39 
0.35 
*2.99 
-0.75 
10.73 


-190.98 
-iMI.M5 
-331.19 
-180.27 
-238.89 
11.75 
9.69 
192.31 
250.58 
265.29 i 
289.05 
?78.82 


C-8 


CREST  STUOr  -CX  T£STi  StSV  SUSJi  R-S  MTi  170.0  NOR  Ci  10. 0  CELLi  8 


ORTR  JO 

n 

MAXIMUM 

VALUE 

MINIMUM 

VALUE 

TIME  OF 
MINIMUM 

REFERENCE  HRRK 

-177. 

2.SV  EXT  PNfl 

3.50 

2.50 

0. 

24. 

lOV  EXT  FNR 

10.01 

9.99 

3. 

23. 

SLEO  RCCELERRTJON  (G) 

X  RXIS 

-O.OI 

0.N7 

-9.06 

176. 

57. 

T  AXIS 

0.00 

0.20 

-  0. 97 

146. 

113. 

Z  RXIS 

1. 00 

2.N6 

-O.SO 

56. 

51. 

SERT  RCCELERRTIQN  (C) 

X  RXIS 

o.ts 

3.Nt 

-10.56 

ISO. 

50. 

T  RXIS 

0.00 

1.N2 

-l.NO 

2S9. 

2S2. 

Z  RXIS 

0.07 

7.91 

-0.60 

56. 

163. 

SLEO  VELOCITT  <FT/S) 

0.00 

SO.  IN 

0.00 

158. 

0. 

CHEST  RCCELERRTtflN  (Cl 

X  RXIS  CXTERNRC 

O.IS 

3.97 

-17.10 

lOS. 

07. 

T  AXIS  EXTERNAL 

-O.OI 

N.79 

-2.05 

87. 

132. 

Z  RXIS  EXTERNAL 

0.07 

0.30 

-1.03 

113. 

225. 

RESULTANT 

0.00 

19.02 

0.22 

87. 

212. 

NORM  RESULTANT 

0.09 

1.91 

0.02 

87. 

212. 

HERO  RCCELERATION  (Cl 

X  AXIS  EXTERNAL 

0.1S 

1.00 

-9.37 

260. 

105. 

T  AXIS  EXTERNAL 

O.OI 

0.60 

-1.10 

91. 

151. 

Z  RXIS  EXTERNAL 

o.st 

N.NO 

-16,27 

176. 

90. 

RESULTANT 

0.02 

10.90 

0.70 

92. 

222. 

NORM  RESULTANT 

0.09 

1.9N 

0.08 

92. 

222. 

AT  EXTERNAL 

3.  SO 

NS0.06 

-N71.2N 

IS3. 

102. 

THORAX  ACCELERATION  (G) 

X  AXIS  EXTERNAL 

0.01 

1.90 

-15. SN 

193. 

05. 

T  AXIS  EXTERNAL 

0.00 

1.92 

-2.83 

343. 

81. 

Z  AXIS  EXTERNAL 

0.00 

N.30 

-2.96 

46. 

78. 

RESULTANT 

O.ON 

15. SN 

0.06 

84. 

429. 

NORN  RESULTANT 

0.00 

1.S6 

0.01 

84. 

429. 

LUHBRR  ACCELERATION  (Cl 

X  AXIS  external 

0.13 

1.90 

-11.96 

165. 

80. 

T  RXIS  external 

0.00 

9.99 

-2.05 

97. 

23. 

Z  RXIS  EXTERNAL 

0.07 

17.12 

-0.65 

95. 

178. 

resultant 

0.00 

31.79 

0.31 

9S. 

260. 

NORN  RESULTANT 

0.09 

3.10 

0.02 

85. 

260. 

SHOULOER  LOROS  (LSI 

, 

TENSION 

75.77 

ONI. 00 

30.60 

87. 

233. 

LEFT  TENSION  ORA 

SO. OS 

320.91 

19.95 

00. 

182. 

RIGHT  TENSION  ORA 

Sc.20 

I9N.7B 

25.11 

80. 

176. 

LEG  LOROS  (LSI 

ANCHOR  LOROS  (LBI 

LEFT  HS  OEC  X  AXIS, 

19.39 

090.60 

20.08 

88. 

0. 

LEFT  NS  OEC  T  AXIS 

3.  IN 

07.37 

-3.32 

07. 

341. 

LEFT  US  OEC  Z  AXIS 

0.51 

903.05 

7. NS 

87. 

0. 

LEFT  ys  OEC  RESULTANT 

31.33 

736.12 

33.29 

06. 

0. 

RIGHT  <tS,  OEC  X  AXIS 

30.  IN 

397.95 

21.79 

08. 

0. 

RIGHT  4S  OEC  r  RXIS 

9.97 

101.00 

O.NI 

06. 

214. 

RIGHT  «S  OEC  Z  AXIS 

9N.S0 

NIS.OO 

3N.38 

07. 

0. 

RIGHT  NS  OEC  RESULTANT 

93.03 

739. 9N 

93.98 

87. 

0. 

RT  VERTICAL  X  AXIS 

-1.91 

197. 5N 

-2.08 

109. 

1. 

AT  vertical  T  axis 

1.79 

10.00 

-2.90 

07. 

57. 

RT  VERTICAL  Z  RXIS 

53. ON 

365.32 

5.55 

102. 

46. 

RT  vertical  resultant 

53.01 

307.00 

13.53 

103. 

46. 

SCAT  LOROS  IL8I 

LEFT  LINK  X  AXIS 

2S.09 

02. NO 

•179.00 

IS9. 

91. 

RIGHT  LINN  X  RXIS 

3R.OO 

N7.N7 

-I7N.  19 

195. 

90. 

X  AXIS  SUN 

NO. 39 

119.9S 

-3US.98 

177. 

91 . 

X  AXIS  MINUS  TARE 

N0.N3 

100.57 

-206.05 

49. 

90. 

CENTER  LINK  T  RXIS 

•NO. 05 

6.90 

-316.30 

224. 

91 . 

LEFT  Z  RXIS 

30.00 

79N.09 

0.70 

91. 

2S0. 

RIGHT  Z  RXIS 

50.93 

SOS. IS 

27.93 

91. 

224. 

CENTER  Z  AXIS 

173.03 

1160. 10 

173. SO 

03. 

335. 

Z  RXIS  SUN 

3NS.03 

3809.12 

205.99 

92. 

233. 

Z  RXIS  MINUS  TARE 

3N9.70 

3590.25 

2IN.SN 

92. 

237. 

RESULTANT 

399. SI 

2719. 7N 

215. NS 

93. 

234. 

resultant  MINUS  TRAC 

359.N7 

2615.01 

229.01 

93. 

237. 

C-10 


CREST  STUiif  -GX  TESTi  3072  SUBJt  0-3  MTi  Zl.U.O  NON  Ci  10.0  CELLi  B 


ORTR  10 


IHHEOIflTE  MftXIHUN  HINIHUH 
PREIHPRCT  VALUE  VALUE 


REFERENCE  HARK 

2.5V  EXT  pwn 

lOV  EXT  PHR 

SLEO  acceleration  (C) 

X  AXIS 
T  AXIS 
Z  AXIS 

SEAT  ACCELERATION  (G1 
X  AXIS 
T  AXIS 
Z  AXIS 

SLEO  VELOCITT  lFT/8) 

CHEST  ACCELERATION  (G) 

X  AXIS  EXTCANAL 
T  AXIS  EXTERNAL 
I  AXIS  EXTERNAL 
RESULTANT 
NORN  RESULTANT 

HERO  ACCELERATION  (Cl 
X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
Z  AXIS  EXTERNAL 
RESULTANT 
NORN  RESULTANT 
RT  EXTERNAL 

LUHOAR  ACCELERATION  IGl 
X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
I  AXIS  EXTERNAL 
RESULTANT 
NORN  RESULTANT 

SHOULOEH  LOAOS  (LOI 
TENSION 

LEFT  TENSION  ORA 
RIGHT  TENSION  ORA 

LEG  LOROS  (LSI 

LEFT  TENSION  CAR 
RIGHT  TENSION  ORA 

ANCHOR  LOROS  (LO) 

LEFT  4S  OEG  X  AXIS 

LEFT  VS  OEG  T  AXIS 

LEFT  VS  OEG  Z  AXIS 

LEFT  VS  OEG  RESULTANT 

RIGHT  VS  OEG  X  AXIS 

RIGHT  VS  OEG  T  AXIS 

RIGHT  VS  OEG  Z  AXIS 

RIGHT  VS  OEG  RESULTANT 

RT  VERTICAL  X  AXIS 
RT  VERTICAL  T  RXIS 
RT  VERTICAL  Z  AXIS 
RT  VERTICRL  RESULTANT 

SEAT  LOAOS  ILBI 

LEFT  LINK  X  RXIS 
RIGHT  LINK  X  AXIS 
X  AXIS  SUN 
X  AXIS  MINUS  tare 
CENTER  LINK  T  AXIS 
LEFT  Z  RXIS 
RIGHT  Z  RXIS 
CENTER  Z  AXIS 
Z  AXIS  SUN 
Z  AXIS  MINUS  TARE 
RESULTANT 

RESULTANT  MINUS  TARE 


2.  as 

1.V5 
.  3.20 

17.13 
1.72 
V7a.SS 


V.13 
V.SO 
33.30  I 
3S.3S 
9.SV 


37.91 
88. 3S 


to.zo 

38.01 

58.201 

56.88 

•31.70 

71.98 

V9<Vt 

203.83 

VIV.61 

VlV.Vt 

V19.B2 

VI9.V8 


-9.90 

-O.SV 

-0.66 


•lO.SV 

-1.50 

-0.53 


52  1037.31 
59  2V2.88 
23  281.78 


220.62 
17V. 8V 


5V3..90 
'  10.35 
90V. 00 
82V. ev 
507.90 
SI. 71 
3V0.05 
818.50 
130.80 
8. VI 
255. 3S 
200.92 


91. SV 
Cl. OS 
IV3.SS 
199.00 
tv.  SB 
021.09 
0V2.e0 
1100. 3V 
2510.05 
2511.52 
2033. VS 
2S2V.22 


2. 

26 

0. 

9V 

2. 

37 

0. 

16 

0. 

P2 

18. 

05 

iV. 

90 

•V. 

OV 

•s. 

29 

0. 

29 

0. 

03 

19, 

SV 

98. 

.98 

19. 

.03 

TIME  OF 
HINIHUH 


•82. 

8.  107, 

.  2.  23. 


38S.21 


CREST  STUOr  -CX  TESTi  3087  SUBJi  K-3  NTi  I3S.0  NOM  Ci  10.0  CELLi  8 


onrn  to 


INHEOIATE  HRXIHUH  HINIMUN 
PREIMPflCT  VAtUE  VALUE 


TIME  OF 
MINIMUM 


REFERENCE  MARK 

2.5V  EXT  PHM 

lOV  EXT  PHR 

SLEO  ACCELERATION  (C) 

X  AXIS 
T'  AXIS 
Z  AXIS 

SCAT  ACCELERATION  ICt 
X  AXIS 
r  AXIS 
Z  AXIS 

SLEO  VELflCITT  tFT/3J 

CHEST  ACCELERATION  (G) 

X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
Z  AXIS  EXTERNAL 

resultant 
NORN  RESULTANT 

HERO  ACCELERATION  (Cl 
X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
I  AXIS  EXTERNAL 
RESULTANT 
NORM  resultant 
RT  EXTERNAL 

LUMBAR  ACCELERATION  (Cl 
X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
Z  AXIS  EXTERNAL 
RESULTANT 
NORN  RESULTANT 

SHOULDER  LOROS  (LBI 
TENSION 

LEFT  TENSIO*!  CRA 
RIGHT  TENSION  ORA 

LEG  LOROS  (LBI 

LEFT  TENSION  ORA 
RIGHT  TENSION  GRA 

ANCHOR  I  OAOS  (LBI 

LEFT  1(5  DEC  X  AXIS 

LEFT  US  DEC  T  AXIS 

LEFT  US  OEC  Z  AXIS 

LEFT  US  DEC  RESULTANT 

RIGHT  US  OEC  X  AXIS 
RIGHT  US  OEC  T  AXIS 
RIGHT  US  OEG  Z  AXIS 
RIGHT  US  DEC  RESULTANT 
RT  vertical  X  AXIS 
RT  VERTICRL  T  AXIS 
RT  VERTICAL  Z  AXIS 
RT  VERTICAL  RESULTANT 

SCAT  LOROS  (LBI 

LEFT  LINK  X  AXIS 
RIGHT  LINK  X  AXIS 
X  AXIS  SUM 
X  AXIS  MINUS  TRAC 
CENTER  LINN  T  AXIS 
LEFT  Z  AXIS 
RIGHT  Z  AXIS 
CENTER  Z  AXIS 
Z  AXIS  SUN 
Z  AXIS  MINUS  TARE 
RESULTANT 

RESULTANT  MINUS  TARE 


0.13 

>0.01 

0.83 

O.BU 

0.08 

•l.U 


70.03 
28. 6U 
29. 9U 


13. 12 
13. U7 


19.38 

3.73 

to.ss 

22. U6 
II.7U 
l.UO 
lU.SO 
18.75 
-5.32 
0.80 
33.11 
33.57 


US.  33 
19.78 
83.08 
63.29 
-38.28 
21.71 
31. 6U 
118.88 
170.03 
169. 9U 
ieu.8S 
IBU.9U 


30.80 

1.90 
9.29 
31. OS 
25. OU 
2.50 


1.81 
2. US 
U.  12 
20.27 
2.03 
U50.UI 


-tU.BB 

-5.31 


777.98 

160.67 

197.63 


193. US 
150.77 


399.35 
77.88 
25U.95 
U80.17 
383.18 
60.78 
281. US 
U7B.3I 
BB.87 
U.8S 
228. U3 
2U1.86 


U2.2I 
19.22 
61. U3 
99.11 
-U.99 
U7I.39 
500.66 
77S.B3 
17U3.93 
1655.30 
1771.01 
1667.80 


23.17 

1B.B2 

2B.I6 


16.50 
-0.81 
6.76 
19.00 
10. U1 
-3.UU 
9.78 
15.85 
-8. M3 
-9.09 
8.10 
9.32 


•ISO. 98 
-126.57 
>285. 5U 
-133.70 
-153.83 
15.83 
2.11 
117.  IB 
172.08 
169. US 
175.25 
177.59 


328. 

20S. 

197. 

328. 

0. 

193. 

I9S. 

210. 

0. 

59. 

38. 

37. 


CnEST  STUOT  -r,x  TESTi  3088  SUBJt  H19  HTt  18V. 0  NBH  Ci  10.0  CELLi  8 


OnTR  to 


IHHEOlflTE  HRXIHUH  HINIHUH 
PnElHPRCT  VRLUE  VRI.UE 


REFERENCE  HARK 

2.5V  EXT  PHR 

tOV  EXT  PHR 

StEO  RCCELERRTION  (C) 

X  RXIS 
T  RXIS 
Z  RXIS 

SERT  RCCELERRTION  (G) 

X  RXIS 
T  RXIS 
Z  RXIS 

SLED  VELOCITT  (FT/Sl 

CHEST  RCCELERRTION  (Cl 
X  AXIS  EXTCRNRL 
T  AXIS  EXTERNAL 
Z  AXIS  EXTERNAL 
RESULTANT 
NORN  RESULTANT 

HERO  acceleration  (G) 

X  AXIS  EXTERNAL 

t  axis  external 

Z  AXIS  EXTERNAL 
RESULTANT 
NORN  RESULTANT 
RT  EXTERNAL 

LUMBAR  ACCELERATION  (G1 
X  AXIS  EXTERNAL 
T  RXIS  EXTCRNRL 
2  RXIS  EXTERNAL 
RESULTANT 
NORN  RESULTANT 

SHOULDER  LOROS  (LBI  . 
TENSION 

LEFT  TENSION  ORA 
RIGHT  TENSION  ORA 

LEG  LORDS  (LBI 

LEFT  TENSION  ORA 
RIGHT  TENSION  ORA 

ANCHOR  LOROS  (LDI 

LEFT  VS  OEG  X  AXIS 
LEFT  VS  DEC  T  AXIS 
LEFT  VS  OEG  Z  RXIS  . 
LEFT  VS  DEC  RESULTANT 
RIGHT  VS  DEC  X  AXIS 

RIGHT  ..S  DEC  T  RXIS 

RIGHT  VS  OEG  2  AXIS 

RIGHT  VS  OEG  RESULTANT 

RT  VERTICAL  X  AXIS 
RT  VERTICAL  T  AXIS 
RT  VERTICAL  Z  AXIS 
RT  VERTICAL  RESULTANT 

SEAT  LOROS  (LBI 

LEFT  LINK  X  AXIS 
RIGHT  LINK  X  AXIS 
X  RXIS  SUM 
X  AXIS  MINUS  TARE 
CENTER  LINK  T  AXIS 
LEFT  Z  AXIS 
RIGHT  Z  AXIS 
CENTER  Z  RXIS 
Z  AXIS  SUM 
Z  AXIS  MINUS  TARE 
resultant 

RESULTANT  MINUS  TARE 


10.01 

•O.Vl 

-0.57 


-to. VS 
-1.33 
-2.80 
0.V2 
O.OV 


-n.us 

-0.98 

-16.66 

0.6S 

0.06 

-32S.S8 


-11.66 

-2.77 

-3.85 

0.V2 

O.OV 


62.33 
31. 9S 
28.65 


IS. 33 
2.03 
S.S8 
16.50 
17. VI 
0.78 
20.08 
26.82 
-V.07 


l.VO 
,  2V.VV 

2v.ev 


12.70 
17.83 
30.33 

30.71 
-66.63 

VI. 70 
3S,98 
138. V2 
216. 10 
215.96 
228.17 
228.08 


631.71 
20V. 27 
215.19 


238.16 

197.17 

607.91 
67.96 
353.0V 
706.15 
605.36 
SV.36 
VVS. 18 
751.77 
118.06 
S.88 
237.95 
285.68 


79.69 

39.70 
108.97 
102.08 

3.91 
792.20 
897.76 
1 127.89 
2538.18 
2VS9.V7 
2588.03 
2V77.V2 


13.09 
-l;62 
3.72 
16.30 
17. VI 
-3.VV 
10.33 
26.02 
-6.03 
-V.OO 
-9.92 
7. VO 


>202. 2S 
-IV1.08 
>336.19 
-196. 9S 
h236.2V 
9.00 
13. VI 
136. 19 
192.33 
196.80 
192.85 
197. V7 


CnEST  STUOT  -CX  lESTi  3107  SUBJi  P-S  HTi  182.0  MON  Ci  10. 0  CELLi  0 


ORTR  to 


REFERENCE  HRRK 
2.5»  Exr  PMR 
lOV  EXT  FHR 

SLEO  RCCELERflTION 
X  RXIS 
T  RXIS 
2  RXIS 

SERT  RCCELERRTiaN 
X  RXIS 
r  RXIS 
2  RXIS 


(Cl 


(Cl 


S1.E0  VELOCITT  (FT/Sl 

CHEST  RCCELERRTION  (Cl 
X  AXIS  EXTCRNRL 
T  RXIS  external 
2  RXIS  EXTERNAL 
RESULTANT 
NORN  RESULTANT 

HERO  ACCELERATION  (Cl 
X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
Z  RXIS  EXTERNAL 
flCSULTANT 
NORM  RESULTANT 
RT  EXTERNAL 

THORAX  RCCELERRTION  (Cl 
X  RXIS  EXTERNAL 
T  AXIS  EXi^RNRL 
2  RXIS  EXTEnNRL 
RESULTANT 
NORN  RESULTANT 

LUMBAR  acceleration  (C) 

X  RXIS  EXTERNAL 
T  RXIS  EXTERNAL 
2  RXIS  EXTERNAL 
RESULTANT 
NORN  resultant 

SHOULDER  LOADS  (LSI 
TENSION 

LEFT  TENSION  QRR 
RIGHT  TENSION  QRR 

LEC  LOROS  (LBl 

ANCHOR  LOROS  (LBl 

LEFT  HOfllZ  X  RXIS 
LEFT  H0RI2  T  AXIS 
LEFT  HORIZ  2  RXIS 
LEFT  H0R12  RESULTANT 
RIGHT  HORIZ  X  RXIS 
RIGHT  H0RI2  T  RXIS 
RIGHT  HORIZ  Z  RXIS 
RIGHT  HORIZ  RESULTANT 
RT  VERTICAL  X  RXIS 
RT  VERTICAL  T  AXIS 
RT  VERTICAL  Z  AXIS 
RT  VERTICAL  RESULTANT 

SEAT  LOROS  ILBI 

LEFT  LINK  X  AXIS 
RIGHT  LINK  X  AXIS 
X  AXIS  SUN 
X  AXIS  MINUS  TARE 
CENTER  LINK  Y  AXIS 
LEFT  Z  AXIS 
RIGHT  2  AXIS 
CENTER  Z  AXIS 
2  RXIS  SUN 
2  AXIS  NINUS  TARE 
RtSULTRNT 

RESULTANT  NINUS  TARE 


n 

HRXIHUH 

VALUE 

NININUN 

VALUE 

H 

tine  of 

NININUN 

2.  SO 

2.50 

-190. 

25. 

19. 

10.01 

9.99 

125. 

13. 

•0.02 

0.S9 

-9.91 

157. 

SS. 

0.00 

0.93 

IBS. 

299. 

1.00 

2.95 

-0.66 

SS. 

SO. 

0.12 

2.36 

-10.98 

IS9. 

99. 

0.00 

1.90 

-1.15 

225. 

172. 

0.87 

8.21 

-0.69 

SS. 

165. 

3.00 

30.S1 

O.OQ 

tS6. 

0. 

0.12 

l.iR 

-19.99 

178. 

91. 

0.00 

3.75 

-1.99 

79. 

MliJW 

0.87 

9.71 

-1.89 

71. 

0.88 

19.92 

0.99 

91. 

O.OS 

l.Sl 

O.OS 

91. 

0.  IS 

1.99 

-10.56 

298. 

99. 

0.03 

0.80 

-0.17 

132. 

173. 

0.87 

2.68 

-16.07 

191. 

89. 

0.88 

18.91 

0,57 

as. 

20. 

0.09 

1.86 

0.06 

89. 

20. 

O.SO 

«63.92 

-376.73 

191. 

68. 

-0.01 

2.53 

-19. 9S 

161. 

as. 

0.00 

1.75 

-2.99 

IBS. 

98. 

0.01 

S.S6 

-3.29 

90. 

103. 

0.03 

19. S6 

85. 

393. 

0.00 

1.97 

0.00 

85. 

393. 

O.IS 

7.  79 

•11.65 

172. 

76. 

0.00 

9.38 

-2.23 

62. 

219. 

0.88 

16.79 

-5.81 

63. 

168. 

0.89 

18.18 

0.35 

69. 

99. 

0.09 

1.83 

0.09 

63. 

99. 

82.17 

969.97 

29.29 

99. 

212. 

27.57 

129.89 

13.57 

73. 

178. 

SS.SN 

171.61 

31.03 

76. 

169. 

29. S9 

S69.67 

23.29 

81. 

937. 

v.OS 

65. 18 

83. 

185. 

•16.75 

-19.98 

-77.03 

81. 

3M.73 

598.29 

26.39 

83. 

937. 

25.89 

557.00 

29.59 

82. 

195. 

2.27 

59.03 

-1.39 

81. 

199. 

O.Sl 

21.37 

81. 

32. 

2S.  75 

.  560.93 

29.55 

82. 

197. 

6.62 

50.68 

90. 

7.17 

11.01 

IBS. 

SS. 

69.97 

903.36 

S3. 19 

89. 

18. 

65. 21 

906.93 

59.69 

89. 

19. 

29.11 

59.97 

-170.79 

178. 

93. 

17.89 

. 93.91 

-125.70 

955. 

83. 

91.95 

90.00 

-296.99 

995. 

83. 

92.29 

95.26 

-150.73 

959. 

86. 

-59.82 

-11.86 

-208.86 

229. 

79. 

32.80 

595.69 

1.95 

89. 

935. 

30.87 

532.68 

9.  16 

as. 

209. 

193.30 

990.00 

182.35 

80. 

223. 

256.57 

2059.16 

213.81 

85. 

223. 

258.99 

1973.09 

220.21 

89. 

216. 

289.89 

2080. to 

219.79 

as. 

229. 

26S.86 

1966.96 

229.08 

89. 

226. 

C-14 


CREST  STUOr  -CX  TESTi  3H6  SUBJi  0-S  MTi  171.0  NON  Ci  10.3  CELLt  0 


OflTR  10 

INMEOIATE 

PREIMPACT 

MAXIMUM 

value 

HINIHUH 

VALUE 

TIME  OF 
MAXIMUM 

REFERENCE  HARK 

-194. 

2.5V  EXT  FHR 

2. SO 

2.50 

19. 

lOV  EXT  PHR 

10.01 

9.99 

33. 

SLEO  ACCELERATION  (C) 

X  AXIS 

-0.01 

0.46 

-10.02 

173. 

T  AXIS 

0.00 

0.30 

-0.43 

266. 

Z  AXIS 

1.00 

2.53 

-0.70 

55. 

SEAT  ACCELERATION  (Gl 

X  AXIS 

O.IS 

1.94 

-10.61 

157. 

T  AXIS 

0.00 

1.29 

-0.97 

223. 

Z  AXIS 

0.87 

8.18 

0.07 

55. 

SLEO  VELOCITY  (FT/S! 

CHEST  ACCELERATION  (G) 

0.30 

30.42 

0.00 

159. 

X  AXIS  EXTERNAL 

O.IS 

7.09 

-15.94 

8t. 

T  AXIS  EXTERNAL 

-O.Oi 

13.83 

89. 

2  AXIS  EXTERNAL 

0.86 

13.47 

-9.00 

96. 

RESULTANI 

0,87 

18.20 

94. 

NORN  RESULTANT 

o.no 

1.82 

0.04 

94. 

HEAD  ACCELERATION  (Cl 

X  AXIS  EXTERNAL 

0.12 

2.16 

-11.76 

227. 

T  AXIS  EXTERNAL 

-0.03 

0.62 

236. 

Z  AXIS  EXTERNAL 

0.64 

3.14 

-14.64 

136. 

RESULTANT 

o.as 

18. '.R 

0.18 

90. 

NORN  RESULTANT 

0.08 

1.63 

0.02 

90. 

RT  EXTERNAL 

-1.28 

S38.6S 

-340.04 

129. 

THORAX  acceleration  (C) 

.  1 

X  AXIS  EXTERNAL 

-0.01 

1.85 

-19.59 

192. 

r  AXIS  EXTERNAL 

0.00 

2.21 

•3.94 

113. 

Z  AXIS  EXTERNAL 

0.01 

4.54 

•4.53 

SO. 

RESULTANT 

0.03 

13.74 

0.04 

90. 

NORN  RESULTANT 

0.00 

1.37 

0.00 

90. 

LUMBAR  ACCELERATION  (C) 

X  AXIS  EXTERNAL 

0.13 

1.46 

•11.05 

178. 

T  AXIS  EXTERNAL 

0.01 

5.85 

•1.28 

77. 

z  AXIS  external 

0.88 

15.44 

-3.27 

79. 

RESULTANT 

0.89 

19.52 

0.41 

78. 

NORN  RESULTANT 

0.09 

1.95 

0.04 

78. 

SHOULDER  LOADS  (LBI 

TENSION 

131.49 

811.77 

72.72 

92. 

LEFT  TENSION  ORA 

32.00 

172.91 

90.45 

89. 

RIGHT  TENSION  ORA 

40.98 

138.31 

31.66 

84. 

LEG  LOADS  (LSI 

ANCHOR  LOAOS  (LB) 

LEFT  HOAIZ  X  AXIS 

50.43 

ssS.is 

36.29 

84. 

LEFT  HOAIZ  T  AXIS 

5.57 

66.08 

t.tl 

86. 

LEFT  HORIZ  Z  AXIS 

-16.82 

•14.48 

-79.97 

934. 

LEFT  HORIZ  resultant 

S3.4S 

572.39 

99.17 

64. 

RIGHT  HORIZ  X  AXIS 

47.08 

559.97 

37.07 

84. 

RIGHT  HORIZ  T  AXIS 

S.IO 

83.74 

1.54 

83. 

RIGHT  HORIZ  Z  AXIS 

0.89 

20.71 

•4.90 

82. 

RIGHT  HORIZ  RESULTANT 

47.97 

565.99 

97.18 

84. 

AT  VERTICAL  X  AXIS 

•18.26 

24.44 

-:s.4S 

110. 

RT  VERTICAL  T  AXIS 

7.94 

22.00 

8.95 

85. 

RT  VERTICAL  Z  AXIS 

10S.22 

998.56 

95.61 

86. 

RT  VERTICAL  RESULTANT 

106.76 

398.87 

06.25 

86. 

SEAT  LOADS  (LSI 

LEFT  LINK  X  AkiS 

91.91 

64.80 

•146.71 

159. 

RIGHT  LINK  X  AXIS 

-4.21 

17.88 

-157.27 

191 . 

X  AXIS  SUN 

27.70 

91.51 

•302.81 

176. 

X  AXIS  MINUS  TARE 

27.71 

89.30 

•153.42 

186. 

CENTER  LINK  T  AXIS 

•42.22 

-8.04 

-194,41 

223. 

LEFT  Z  AXIS 

90.12 

856.08 

6.51 

91 . 

RIGHT  Z  AXIS 

96. St 

498.48 

91.99 

CENTER  Z  AXIS 

204.34 

041.02 

204.93 

79. 

Z  AXIS  SUN 

270.97 

2028.58 

271.93 

91. 

Z  AXIS  MINUS  TARE 

270.88 

1999.04 

269.62 

93. 

RESULTANT 

27S.84 

2058.21 

91. 

RESULTANT  MINUS  TARE 

275. SS 

1950.96 

9i. 

TIRE  OF 
HINIHUH 


56. 

292. 

SO. 


49. 

170. 

163. 


80. 

178. 

175. 

224. 

224. 


98. 

155. 

85. 

20. 

20. 

78. 


90. 

105. 

99. 

319. 

319. 


85. 

30. 

184. 

234. 

234. 


266. 

173. 

300. 


333. 

304. 

87. 

402. 

993. 

192. 

35. 

395. 

0. 

24. 

23. 

31. 


84. 

81. 

84. 

86. 

77. 

?R7. 

201. 

0. 

0. 

0. 

0. 

0. 


CREST  STUOT  -GX  TESTi  SlIH  SUBJt  -MiS  NT<  289.0  MON  C>  10. 0  CEuL:  0 


ORTR  10 


REFERENCE  HRRK 
2.Sy  EXT  PNR 
lOV  EXT  PHH 

SLEO  flCCELERATJON  (01 

X  nxis 

T  AXIS 
Z  RXIS 

SEPT  RCCELERPTJON  (C) 

X  PX!S 
T  RXIS 

z  nxis 

SLEO  VELOCITT  IFT/Sl 
CHEST  PCCELERPTION  (Cl 
X  AXIS  EXTERNAL 
T  PX!S  EXTEflNRL 
Z  AXIS  EXTE-ANAL 
RESULTANT 
NORN  RESULTTTNT 

HERO  ACCELERATI-ON  (C) 

X  AXIS  EXTERNAL 
T  AXIS  EXTEflNAL 
Z  RXIS  EXTEflNAL 
RESULTANT 
HORN  RESULITflNT 
RT  EXTEflNAL 

THORAX  acceleration  (Cl 
X  AXIS  EXTEflNRL 

t  axis  external 

Z  AXIS  EXTERNAL 

resultant 
norh  resultant 

LUHOAR  ACCELERATION  (C) 

X  AXIS  EXTEflNAL 
T  RXIS  EXTEflNAL 
2  AXIS  EXTEflNAL 
RESULTANT 
HORN  RESULTANT 

SHOULDER  LOADS  XLBI 
TENSION 

LEFT  TENSIflN  4RA 
RIGHT  TENSION  ORA 

LEG  LOADS  ILBI 

LEFT  TENSIflN  (JRR 
RIGHT  TENSION  ORA 

anchor  loros  ILBI 

LEFT  HORIZ  «  AXIS 
LEFT  HORIZ  T  AXIS 
LEFT  HORIZ  2  AXIS 
LEFT  HORIZ  RESULTANT 
RIGHT  HORIZ  2  AXIS 
RIGHT  HORIZ  T  AXIS 
RIGHT  HORli  7  RXtS 
RIGHT  HORIZ  MCSULTMT 
At  VERTICAL  2  AXIS 
RT  VERTICAL  T  AXIS 
RT  VERTICAL  2  AXIS 
RT  VERTICAL  AESULTAMr 

SCAT  LOADS  (LBI 

LEFT  LINK  X  AXIS 
RIGHT  LINK  M  AXIS 
X  RXIS  SUN 
X  AXIS  HI  HUS  TARE 
CENTER  LINK  7  AXIS 
LEFT  Z  AXIS 
RIGHT  Z  RXIS 
CENTER  Z  AXIS 
Z  RXIS  SUN 
Z  RXIS  HINUS  TARC 
RESULTANT 

resultant  flINUS  TA«e 


IHHEOIATE  HAXINUH  NINiflUN 
FRE INFACT  VALUE  VALUE 


2.  SO 
10.01 


2.11 

6.06 

10.30 

16.37 

1.6S 


S.Sil 
0.711 
3.29 
17.73 
1.79 
676. as 


l.-SO 

1.73 

10.23 

13.59 

1.37 


2.N9 

(1.7N 

11.12 

IS.SS 

l.SS 


•77.22 

183.16 

219.07 


187.82 

125.99 


09.18 
88.33 
1 9. 'IN 
17.00 
31.68 
8S.91 
28.29 
95.  7H 
lO.SO 
21.36 
336.51 
337.27 


86.10 

32.82 

oo.eu 

8S.31 

7.711 

20.36 

«9.32 

96.01 

182.53 

179.98 

•0.8S 

180.60 


CHEST  STUOT  -GX  3«Ti  at2«  SUBJi  UTi  iSS.O  4<0M  Ci  10. 0  CELL:  0 


ORTA  10 


nCEEHENCE  HRRK 

2.SV  EXT  PKR 

lOV  EXT  PMR 

SLEO  RCCELERRTJON  40 
X  AXIS 
T  AXIS 
2  AXIS 

SEAT  ACCELEAATJDN  40 
X  AXIS 
T  AXIS 
2  AXIS 

SLEO  VELOCITY  4FT/S) 

CHEST  ACCELERATION  (O 
X  AXIS  exTE-ANAL 
T  AXIS  EXTERNAL 
2  AXIS  EXTERNAL 

resultant 
NORN  RESULTRNT 

hero  ACCELERATION  40 
X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
2  AXIS  EXTERNAL 
resultant 
NOAH  RESULTANT 
RT  EXTERNAL 

THORAX  ACCELERATION  lO 
X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
2  AXIS  EXTERNAL 
RESULTANT 
NORN  RESULTANT 

lumbar  ACCELERATTON  IO 
X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
2  AXIS  EXTERNAL 
RESULTANT 
NORN  resultant 

SNOULOER  LORDS  418> 
TENSION 

LEFT  TENSION  ORA 
RIGHT  TENSION  ORB 

leg  LOROS  (LSI 

LEFT  TENSION  AAA 
AICNT  TENSION  AHA 

BNCHOA  LOADS  ILAI 

LEFT  HORIT  m  AXIS 
LEFT  N0RI2  T  AXIS 
left  HORU  J  Alts 
left  H0RI2NIESULTMT 
AICNT  H0AI2  A  AXIB 
RIGHT  H0RI2  T  axis 
RIGHT  H0AI2  2  AXIS 
RIGHT  H0RI2  AESULTMT 
RT  vertical  «  Allt 
AT  VEATICAL  T  AXtf 
AT  vertical  1  AXIS 
RT  VERTICRL  «£SULTMT 

SCAT  LOROS  ILBI 

LEFT  LINK  «  AXIS 
RIGHT  LINK  «  AXIS 
X  AXIS  SUN 
X  RXIS  NINUS  TRAC 
CENTER  LINK  f  AXlf 
LEFT  2  AXIS 
AICNT  2  AXIS 
CENTER  2  ANiS 
I  AXIS  SUN 
I  AXIS  NINU9  time 
resultant 

resultant  AIAUS  TRAC 


m 


NAXIRUN  HININUN  TINE  OF  TINE  OF 
VALUE  .VALUE  NAXINUN  NININUN 


-0.01 

0.00 

1.00 


0.09 

-0.01 

0.B7 

1.00 

0.10 


2.00 

10.01 


90.3S 

7.00 

B.30 

17.70 

1B.R7 

1.07 


2.07 
0.07 
A. 06 
20.OS 
2.12 
BSS.ON 


1.06 

1.03 

B.OS 

U.OI 

1.A2 


lO.SB 

6.N9 

IN.OS 

lO.OS 

1.02 


B90.12 

172.00 

SOS.BH 


-167. 

3, 

1.. 


-0.A9 

-O.Sl 

-0.73 


-30.19 

-J.09 

-0.05 


-33.03 

—9.99 

—9.77 

O.Ol 

O.OS 


-30.AO 

-0.78 

-10.71 

0.09 

0.08 

-536.Ae 


-39.0B 
-3.09 
-A. SI 
0.71 
0.07 


-34.22 

-3.92 

-0.80 

0.99 

o.os 


-S0.S6 

33.95 

98.89 


38.93 

30.92 


S2.19 
0.02 
-08.98 
59.90 
AO.  89 
-3.95 
-9.33 
00.88 
-0.89 
-0.9S 
09.15 
S3.29 


•109.79 
-01.60 
•270.22 
-108.79 
-101.03 
30.99 
S.7S 
ITS. 98 
208.97 
2SS.9S 

?I9.89 
72.09 


CREST  STUOT  -CX  7£STi  S13J  SUiJ.  MT.  ItS.O  WOR  Ci  10. 0  CELL,  D 


ORTR  10 

m 

NATINUtt 

VALUE 

NINlNUN 

4rALJE 

TIHE  of 

HAXIHUH 

tihe  of 

HINIHUH 

REFERENCE  HRRK 

2.SV  EXT  PNR 
lOV  EXT  FHR 

2.-30 

JO.Ol 

3.10 

■3.09 

-160. 

2. 

1. 

1. 

0. 

SLEO  RCCELERATISN  tCl 

X  AXIS 

T  AXIS 

2  AXIS 

-0.61 

0.00 

1.00 

-3.3S 

-0.03 

-0.71 

159. 

170. 

S6. 

56. 

125. 

SI. 

SEAT  ACCELERATiaN  (Cl 

X  AXIS 

T  AXIS 

2  AXIS 

D.OQ 

0.00 

0.S7 

2.62 

1.26 

6.1N 

-10.13 

—1.67 

-aj.31 

160. 

236. 

S6. 

SO. 

179. 

202. 

SLEO  WELOCITT  XfT/SI 

CREST  ACCELERATION  ICJ 

X  AXIS  EXTfONAL 

T  AXIS  EXTERNAL 

2  AXIS  EXTfRNAL 
resultant 

NORN  RESULTANT 

0.00 

0.A2 

0.00 

0.67 

0.37 

0.10 

30.01 

1.67 

2.76 

6.32 

16.39 

|.«S 

s.-oo 

-16.32 

-1.39 

-1.31 

«.7» 

■61.09 

161. 

219. 

BD. 

113. 

99. 

93. 

0. 

99. 

167. 

170. 

235. 

23S. 

HEAD  ACCELERATTON  tSI 

X  AXIS  external 

T  AXIS  EXTERNAL 

2  AXIS  external 
resultant 

NOAM  resultant 

AT  external 

o.sa 

-0.07 

O.TS 

0.32 

0.09 

•A.T6 

2.71 

0.37 

S.3S 

1S.30 

1.39 

660.31 

-•.67 

-0.72 

-13.23 

«.72 

«.07 

•170.37 

230. 

193. 

177. 

too. 

too. 

I3S. 

106. 

158. 

95. 

6. 

6. 

66. 

TMORAX  ACCELERATION  (61 

1  AXIS  EXTERNAL 

T  AXIS  EXTERNAL 

2  AXIS  external 
resultant 

NORN  RESULTANT 

0.N9 

0.60 

0.67 

1.00 

0.10 

2.  IS 
I.3S 
S.69 
16.17 
1.4(3 

-46.09 

-1.79 

-1.17 

0.69 

0.07 

IKS. 

189. 

52. 

92. 

92. 

92. 

286. 

69. 

242. 

242. 

LUMBAR  ACCELERATION  (61 

X  AXIS  EXTERNAL 

t  axis  external 

2  AXIS  external 
resultant 
morn  resultant 

C.46 

•O.Ol 

0.66 

1.00 

o.ao 

m 

->12-72 

-6.79 

-3.19 

0.19 

0.09 

192. 

185. 

69. 

70. 
70. 

75. 

67. 

189. 

37. 

37. 

SMOULDER  LOROS  NL6I 

TENSION 

LEFT  TENSION  AAA 

RIGHT  TENSION  ARA 

IM.Si 

IN6.S9 

132.61 

A0.69 
36.99 
21.  S2 

93. 

77. 

66. 

201. 

169. 

16S. 

LEC  LOADS  ILBI 

LEFT  TENSION  4RA 

RIGHT  TENSiON  6RN 

■ 

39 

160.27 

106.02 

12.10 

.16.69 

93. 

79. 

170. 

1.' 

ANCHOR  LOROS  (LOI 

LEFT  NORII  «  AXIS 

LEFT  HORIZ  T  AXIS 

LEFT  HORIZ  3  AXIS 

LEFT  HORIZ  AEOULTMT 
RIGHT  HORIX  M  AllB 

RIGHT  H0RI2  T  Alii 

RIGHT  H0RI2  J  Alls 

RIGHT  H0RI2  AESULTMn 

AT  VERTICAL  A  AXll 

AT  VERTICAL  T  Al{i 

AT  VERTICAL  Z  Alti 

AT  VERT  1  CAL  ACSULTMIT 

•I.6B 

2.01 

-13.17 

Jjifj 

iilj 

62S.0S 

36.31 
-10.36 
312.17 
3tS.62 

75.31 

4ll 

16.36 

316.10 

333.62 

23.09 
-0.S9 
-73. 79 
30.19 
23.99 
-1.19 
-6.39 
23.96 
-13.99 
2.  IS 
76.75 
30.  SS 

99. 

87. 
279. 

88. 

98. 

90. 
93. 

99. 
121. 

86. 

91. 
91. 

635. 

199. 

68. 

639. 

617. 

196. 

34, 

635. 

0. 

34. 

25. 

36. 

SCAT  LOADS  (LSI 

LEFT  LINK  a  AXIS 

AIGHT  LINK  A  AXIS 

X  AXIS  SUA 

1  AXIS  niNUO  TARf 

CENTER  L(nN  T  axis 

LEFT  I  AXIS 

RIGHT  2  AXIS 

CENTER  t  AXIS 

1  S’*!! 

1  AXIS  MINUS  TANC 
RESULTANT 

RESULTANT  AlAUS  TUNC 

4 

4 

1! 

' 

60.77 

Kst 

iE36 

1^.66 

60.19 

6641.67 

PS.26 

369.00 

|Ii6.61 

fl6Uo( 

2093.11 

-173.70 

-123.72 

-609.92 

-161.01 

•A6t92 

11.69 

2.79 

222.97 

273.90 

269.99 

276.16 

266.12 

639. 

6314. 

633. 

693. 

228. 

62, 

91. 
99. 

92. 

93. 

62. 

«3. 

91. 

69. 

91. 

69. 

9S. 

83S. 

622. 

1. 

298. 

238. 

296. 

238. 

CREST  STUOT  -GX  7£STi  31U  SUSJt  T-«  HTi  181.0  NON  C:  10.0  CELL;  0 


ORTR  ID 


REFERENCE  MARK 
£.5¥  EXT  PMN 
lOV  EXT  PNR 

SLEO  RCCELERRTJON  161 
X  RXIS 
T  RXIS 
Z  RXIS 

SERT  RCCELERRTiON  161 
X  RXIS 
T  RXIS 
Z  RXIS 

SLEO  WELOCITT  1FT/S1 
CHEST  RCCELERRTION  (Cl 
X  RXIS  EXTERNRL 
T  RXIS  external 
Z  RXIS  external 

resultant 

NORN  RCSUL7RMT 

hero  ACCELERRTI-ON  16) 

X  RXIS  EXTERNAL 
T  RXIS  external 
Z  RXIS  EXTERNAL 
RESULTANT 
NORN  RESULIRNT 
RT  external 

THORAX  RCCCLERRTIOM  16) 

X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
Z  AXIS  EXTERNAL 

resultant 

NORN  RESULTANT 

LUNSAR  ACCELERATION  16) 

X  RXIS  external 
T  RXIS  EXTERNAL 
Z  AXIS  EXTERNAL 
resultant 
NORN  RESULTANT 

SHOULDER  LOROS  XLl) 
TENSION 

LEFT  TENSION  ARN 
RIGHT  TENSION  ORN 

Ue  LOROS  ILBI 

LEFT  TENSION  ORA 
RIGHT  TENSION  ARN 

ANCHOR  LOROS  (Lt) 

LEFT  HORIZ  A  AXIS 
LEFT  HORIZ  T  AXIS 
LEFT  HORIZ  7  RXIS 
LEFT  HORIZ  AESULTMT 
RIGHT  H0R.I2  a  aiif 
RIGHT  HORIZ  T  Rlls 
RIGHT  HORIZ  1  AXIS 
RIGHT  nORIZ  AESULTANT 
RT  VERTICAL  «  AXIS 
RT  VERTICAL  T  Alit 
RT  VERTICAL  2  RxIs 
RT  VERTICAL  AESULTMf 

SEAT  LOROS  (LSI 

LEFT  LINK  a  AXIS 
RIGHT  LINK  A  AXIS 
X  RXIS  SUN 
X  RXIS  HINU3  TRAC 
CENTER  LINK  T  AXIS 
LCFt  Z  AXIS 
MCNT  Z  AXIS 

center  z  axis 

I  AXIS  SUi 
I  RXIS  NINUS  TAAC 
resultant 

resultant  AIAUS  TRR£ 


IHNEOIRTE  HAXINUN 
RHElNAACT  value 


2.00 

10.4)2 


tine  of  tine  of 

NAXINUN  NIHIHUN 


M.SS 

28.02 

26.SS 


tS.80 

17.20 


2.)2 
•It. AN 
20. to  I 

26.0Sl 

O.ON 

0.20 

25.00 

-7.31 

3.07 

Sl.NS 

ia.i2 


20.  «7 
IS.3S 
NS.Ot 
HS.OS 
•62.03 

|::3| 

lii.oi 

2|0.t2 

225.37 

2S0.77 

23S.OS 


2.02 

S.NS 

0.13 

10.17 

1.02 


2.N0 

0.9S 

N.02 

10.00 

1.89 

606.-50 


9.0) 
1.83 
6.  OH 
tS.13 
1.52 


2.00 

3.4S 

12.27 

10.57 

1.86 


0S6.1S 

I68.0S 

208.69 


207.39 

150.90 


603.77 

00^36 

•11.21 
002. OS 
000.78 
70. S2 
SI. 06 
605.00 
27.59 
0.50 
600.51 
650.06 


60.03 

31.00 

70.50 

95.33 

•16.96 

606.00 

600.01 

009.21 

f  261. 01 
160.22 
2270.79 
2107.36 


-9.-96 

-0.39 

-0.67 


‘10.  IS 
-1.09 
-O.SS 


-16.76 

-0.96 

-1.69 

0.-9B 

0.10 


-10.13 

-0.62 

-16.6: 

0.50 

0.05 

r269.18 


-15.01 

-1.61 


-15.5S 

-1.5S 

-1.27 

0.37 

0.06 


22.92 

19.91 

.26.68 


12.78 
15.87  I 


.26.89 
-0.07 
-90.50 
27. 16 
2S.08 
-0.S6 
-5.65 
2S.08 
-6.78 


-107.50 

-129.95 

-917.65 

-175.71 

-227.59 

25.99 

20.10 

100.52 

229.10 

220.00 

239.02 

231.67 


CHEST  STUOr  -ex  TESTi  3112 

SUBJi  M2I 

MTi  120.0  ASH 

Cl  to.o 

CCLLi  0 

OATH  to 

TfRsircA 

NAXIMUH 

NINIHUH 

m 

ilBWHIl 

VALUE 

VALUE 

QQQQI 

HEFEHENCE  HAHK 

fSM 

2.5¥  CXI  run 

2.50 

4Z.50 

236. 

lOV  EXT  PUA 

10.01 

•9.99 

mm 

36. 

SLCO  ACCELERATJflN  40 

X  AXIS 

>0.4)2 

0.4N 

-9.99 

157. 

57. 

T  AXIS 

0.00 

-0.21 

358. 

81. 

Z  AXIS 

1.00 

-0.73 

S6. 

52. 

SCAT  ACCELERATlflN  iO 

X  AXIS 

O.NO 

-10.17 

ISO. 

SO. 

T  AXIS 

0.00 

^BSiJ 

-1.S9 

163. 

171. 

Z  AXIS 

0.02 

-0.00 

57. 

16N. 

SLED  VELOCITT  (FT/Sl 

0.00 

90.5N 

xo.oo 

1S6. 

0. 

CHEST  ACCELERATION  IO 

1  AXIS  external 

O.NB 

2.52 

-31.32 

167. 

87. 

T  AXIS  EXTERNAL 

0.00 

N.39 

-2:05 

119. 

126. 

Z  AXIS  external 

o.«s 

9.73 

-0.7N 

69. 

163. 

resultant 

0.-90 

1N.5S 

0.32 

08. 

1S9. 

NORN  resultant 

0.10 

1.51 

0.03 

88. 

1S9. 

hero  acceleration  (O 

X  AXIS  external 

0.«l 

1.99 

-9.92 

198. 

79. 

T  AXIS  EXTERNAL 

0.0<t 

0.96 

-1.65 

123. 

81 . 

Z  AXIS  EXTERNAL 

o.os 

9.M7 

-19.96 

132. 

79. 

RCSUtTANT 

t.ot 

21.59 

O.SS 

79. 

3. 

NORN  resultant 

0.10 

2.15 

S.IO 

79. 

3. 

AT  external 

-0.52 

SB9.96 

-SS2.2I 

130. 

76. 

THORAX  ACCELERATION  Id 

X  AXIS  EXTERNAL 

O.NO 

2.NI 

-13.22 

182. 

66. 

T  AXIS  EXTERNAL 

-0.01 

l.NS 

-2.90 

222. 

109. 

Z  AXIS  external 

o.«y 

N.72 

-3.9S 

N7. 

68. 

aesultant 

I. 00 

1S.73 

O.SI 

86. 

226. 

NORA  resultant 

0.10 

1.39 

O.OS 

66. 

226. 

luhbaa  acceleration  to 

X  AXIS  external 

o.«o 

«.IN 

-10.96 

160. 

78. 

T  AXIS  EXTERNAL 

0.00 

lO.SI 

-1.77 

6N. 

92. 

Z  AXIS  external 

0.07 

19.09 

-1.51 

6N. 

33. 

resultant 

t.oo 

22.76 

0.92 

ON. 

189. 

NORN  resultant 

0.10 

2.29 

0.03 

6N. 

189. 

SHOULDER  LOROS  410) 

TENSION 

079.NB 

«9.00 

8N. 

199. 

LEFT  TENSION  XJRA 

99.06 

ie.66 

7N, 

260. 

RIGHT  TENSION  flRR 

Hkj 

U5.N9 

26.71 

76. 

16N. 

tCC  LOADS  ILOl 

LEFT  TENSION  4)RA 

It.SI 

ISS.OS 

17.  OS 

75. 

7. 

RICnT  TENSION  ORA 

19.92 

99. NS 

19.79 

75. 

1. 

ANCHOR  LOADS  4L0) 

left  HORIZ  «  AXIS 

51.93 

NOS.OO 

42. 7S 

72. 

N47. 

left  HORIZ  T  AXIS 

7.00 

52.91 

2.60 

7N. 

163. 

LEFT  HORIZ  J  AXIS 

-17.20 

•17.  IN 

•79. IS 

0. 

78. 

left  HORIZ  fICSULTANT 

SS.2I 

919.06 

46.92 

7N. 

NN7. 

RIGHT  HORIZ  X  AXIS 

S7.9I 

999.99 

9T.7S 

327. 

RIGHT  HORIZ  T  Axis 

5.39 

57.91 

2.19 

■uS 

216. 

RIGHT  HORIZ  2  AXIS 

-o.ss 

0.98 

•12.90 

tw 

9N. 

AlCHT  HORIZ  ACSULTAME 

99.21 

S99.87 

91.99 

76. 

327. 

AT  vertical  a  axis 

-9.20 

-2.06 

•99. 1 1 

66. 

AT  vertical  T  Alls 

II. IS 

99.66 

9.79 

20. 

AT  vertical  7  AXIS 

•2.01 

266.69 

52.25 

19. 

AT  vertical  OIESULTMT 

•9.99 

271.53 

59.  S3 

■a 

19. 

SCAT  LOADS  ILOi 

HM 

LEFT  link  a  axis 

24.92 

29.99 

•169. St 

66. 

AlCHT  LINK  «  Alls 

9.91 

9.51 

•1)8.29 

77. 

X  AXIS  SUN 

29.79 

27.97 

-271.97 

0. 

69. 

X  AXIS  HINUS  TARE 

29.91 

99.  19 

-119.99 

20. 

76. 

CENTER  LINK  t  Alts 

•2S.I9 

•5.12 

•152.09 

203. 

60. 

LEFt  Z  AXIS 

29.19 

992.97 

11.67 

70. 

161 . 

RIGHT  2  AXIS 

90.15 

297.00 

7.52 

79. 

313. 

CCNTEA  Z  AXIS 

129.99 

099.99 

129.99 

73. 

0. 

1  AXIS  SUA 

19  7.19 

1919.22 

194.29 

79. 

0. 

2  AXIS  HINUS  TMIC 

197.09 

■  Wgll 

196.19 

75. 

3. 

resultant 

191. ON 

191.99 

7S. 

0. 

RESULTANT  MINUS  TNAC 

190.97 

Imsa 

190.13 

75. 

1. 

11-2 

3  ^ 

OWOOtrfl 


CREST  STUOr  -GX.  TESTi  Sill  SUBJt  N20  HTi'  192.0  XiOH  Ci  10. 0  CELLt  0 


ORTR  JO 

iNHEOIATE 

FACINFACr 

HAXINUH 

VALUE 

HININUN 

VALUE 

tihe  of 

HRXIHUH 

TIHE  OF 

HINIHUH 

REFERENCE  HRRK 

-139. 

2.5V  EXT  FMR 

2.S0 

2.56 

ISB. 

0. 

lOV  EXT  PMR 

10.01 

:S.99 

1. 

9. 

SLED  RCCELERRTJtlN  161 

X  AXIS 

-0.02 

O.'SH 

-30.00 

157. 

S5. 

T  AXIS 

0.00 

0.99 

-0.95 

2V3. 

313. 

2  AXIS 

1.00 

2.S1 

-OI.-GS 

SN. 

50. 

SEAT  ACCELERATION  16) 

X  AXIS 

O.NB 

2.«9 

-10.18 

ISB. 

48. 

T  AXIS 

0.  00 

1.22 

-O.SS 

229. 

217, 

Z  AXIS 

0.B7 

6.  OS 

-0.62 

55. 

164. 

SLEO  VELOCITT  (FT/S) 

0.00 

90.96 

41.00 

157. 

0. 

CHEST  acceleration  IC) 

' 

X  AXIS  exTCANRL 

O.SO 

2.01 

-17.S1 

I8S. 

87.  , 

T  AXIS  EXTERNAL 

0.00 

6.32 

-3.09 

90. 

149. 

2  AXIS  EXTERNAL 

0.S7 

ft. NS 

-N.NU 

97. 

1S9. 

resultant 

t.QO 

20.20 

0.37 

98. 

169. 

NORN  RESULTANT 

0.10 

2.02 

«.09 

98. 

169. 

HEAD  ACCELERATION  (Cl 

X  AXIS  EXTERNAL 

o.st 

2.47 

-13. NS 

233. 

102. 

T  AXIS  external 

O.OI 

1.30 

-0.9N 

125. 

174. 

Z  AXIS  EXTERNAL 

0.90 

3.72 

-19. IS 

129. 

93. 

resultant 

l.OS 

22.15 

0.79 

96. 

28. 

NORN  RESULTANT 

0.10 

2.31 

o.-oa 

96. 

28. 

RT  EXTERNAL 

B.Ol 

668.02 

-311.01 

126. 

212. 

THORAX  ACCELERATION  iC) 

X  AXIS  EXTERNAL 

O.MB 

2.19 

-IN. 19 

168. 

83. 

T  AXIS  external 

0.00 

1,70 

— N.  05 

SO. 

59. 

Z  AXIS  external 

O.SS 

10.30 

-4.93 

St. 

93. 

resultant 

I.OI 

19.71 

0.79 

93. 

311. 

NORN  resultant 

0.10 

t.N7 

0.07 

93. 

311. 

LUHBAR  ACCELERATION  (C) 

X  AXIS  external 

O.Nt 

6.66 

-13.55 

167. 

74. 

T  AXIS  external 

0.00 

6.89 

-3.55 

$8. 

16S. 

Z  AXIS  EXTERNAL 

O.BT 

13.88 

-N.21 

59. 

165. 

resultant 

1.00 

17.20 

0.22 

59. 

166. 

NORN  resultant 

0.10 

1.72 

0.02 

59. 

186. 

SHOULDER  LOADS  4LBI 

TENSION 

BO.SS 

1021.08 

ON. OS 

89. 

208. 

LEFT  TENSION  AAA 

SN.NS 

167.01 

30. N3 

75. 

4IS. 

RIGHT  TENSION  ORA 

9B.7B 

2N9.N2 

30.39 

77. 

3. 

LEC  LOADS  ILBI 

■ 

LEFT  TENSION  ARN 

26.70 

236.73 

26.32 

81. 

0. 

RIGHT  TENSION  ANN 

10.96 

136.92 

6.09 

85. 

IBS. 

ANCHOR  LOADS  ILBI 

LEFT  HORIZ  a  AXIS 

ss.so 

710.69 

51.70 

82. 

194. 

LEFT  HORIZ  T  AXIS 

1.62 

62.82 

-1.S9 

83. 

18S. 

LEFT  MORII  J  AXIS 

•IS.OII 

-11.10 

-76.69 

9N2. 

84. 

LEFT  HORIZ  RESULTANT 

57.0S 

717.15 

5N.09 

BN. 

196. 

RIGHT  HORIZ  S  AX|t 

96.  AS 

629.63 

3S.6N 

'  85, 

194. 

RIGHT  HORIZ  T  AX'S 

RIGHT  HORIZ  2  AXIS 

2.79 

62.91 

-3.S9 

83. 

194. 

1.76 

26.11 

-N.H8 

82. 

159. 

RIGHT  HORIZ  RESULTAHT 

96.0} 

639.00 

99.87 

85. 

196. 

RT  VERTICAL  JI  AXIS 

-7.N9 

116.07 

-7. 1 1 

9n. 

0. 

RT  VERTICAL  T  AXIS 

1.22 

6.97 

-3.SS 

165. 

S5. 

RT  VERTICAL  Z  AXIS 

66.N2 

967.09 

56.69 

87. 

20. 

RT  vertical  RESULTMT 

66. 6« 

966.76 

56.78 

87. 

20. 

SENT  LOROS  ILBI 

LEFT  LINN  X  AXIS 

16.  7« 

62.36 

-200. 3S 

178. 

AO. 

RIGHT  LINK  «  AXIS 

is.oi 

66.93 

-69.02 

922. 

80. 

X  AXIS  SUN 

SI.7S 

126.90 

.-2U9.27 

N22. 

80. 

X  AXIS  HIHUS  TAAE 

St. 00 

I2S.IS 

-iNo.az 

N23. 

88. 

CENTER  LINN  7  AXIS 

•26.16 

6.12 

-168.28 

201. 

77. 

LEFT  2  AXIS 

66.2N 

769.13 

.N7. 78 

79\ 

191. 

RIGHT  Z  AXIS 

9S.66 

66S.2S 

-2.19 

81. \ 

,304. 

CENTER  Z  AXIS 

167.99 

1069.99 

167.99 

79.' 

1. 

t  RXIS  SUN 

tSt.ST 

2900. 60 

269.89 

79. 

Z  RXIS  NINUS  TRAC 

262.91 

22 76. OS 

282.26 

80. 

RESULTANT 

996.69 

9966.19 

266.09 

79. 

RESULTANT  RINUS  TRAC 

26S.7t 

2291.36 

206.09 

80. 

1  I  •  i 

C-21 


CREST  STUOT  -C*  TESTi  SltO  SUtJi  L-3  «Ti  184.0  NON  Ci  10. 0  CELLi  0 


ORTR  10 

IHNEOIATE 

FREINFACr 

NAXINUN 

VALUE 

HININUN 

VALUE 

tine  of 

NAXIHUH 

tihe  of 

MINIMUM 

REFEBEMCE  WAR’ 

2.SV  EXT  PnR 
lOV  EXT  PNR 

2.-50 

10.01 

2.50 

4.89 

-137. 

8. 

5. 

4. 

103. 

SLEO  RCCELERRVJOn  (GI 

X  AXIS 

T  AXIS 

2  RXIS 

-0.02 

0.00 

I.OO 

o.-ss 

0.42 

2.51 

-9.82 

-0.29 

-0.72 

157. 

170. 

54. 

55. 

125. 

SO. 

SEAT  RCCCLERRllSN  (C) 

X  RXIS 

T  AXIS 

2  AXIS 

0.49 

0.00 

0.87 

2.'70 

1.22 

7.89 

-70.12 

-1.24 

-0.S7 

160. 

226. 

55. 

48. 

173. 

166. 

SLEO  VELOCITT  (ET/Sl 

CHEST  acceleration  (Cl 

X  AXIS  external 

T  AXIS  external 

2  RXIS  external 

resultant 

NORN  RESUL'TANT 

0.00 

O.'SO 

0.02 

0.97 

1.00 

0.10 

30.32 

7.85 
4.  77 
12.07 
IS.  32 
1.34 

«.oo 

-70.84 

-2.33 

-8.09 

0.71 

0.07 

ISS. 

197. 

119. 

116. 

B6. 

86. 

0. 

87. 

210. 

191 . 
316. 
316. 

HERO  ACCELERATION  (Cl 

X  AXIS  external 

T  AXIS  external 

2  AXIS  EXTERNAL 
resultant 

NORN  RESULTANT 

RT  external 

0.48 

Q.OI 

0.78 

0.91 

0.08 

-8.04 

2.33 
1.27 
S.02 
15.01 
.  1.51 
887.45 

-70.32 

-1.21 

-72.38 

0.19 

0.02 

-921.04 

343. 

93. 

178. 

89. 

89. 

144. 

120. 

194. 

89. 

207. 

207. 

80. 

Thorax  acceleration  (ci 

X  AXIS  external 

T  AXIS  External 

2  AXIS  external 

RESULTANT 

NORN  RESULTANT 

0.48 

0.01 

0.88 

1.00 

0.10 

2.34 

S.83 

8.24 

12.86 

1.28 

-71. OS 
-2.59 
-2.48 
O.SI 
0.05 

183. 

52. 

SI. 

51. 

SI. 

82. 

40. 

37. 

158. 

tS8. 

lUNBAR  acceleration  (C) 

X  RXIS  EXTERNAL 

T  RXIS  external 

2  AXIS  external 
resultant 

.  NORN  RESULTANT 

0.48 

-0.01 

0.88 

1.00 

0.10 

2.88 

2.S8 

28.64 

28.79 

3.00 

•70.86 

-1.84 

-7.01 

0.20 

0.02 

183. 

72. 

72. 

73. 
73. 

83. 

64. 

171. 

248. 

248. 

SHOULDER  LOADS  4LBI 
tension 

LEFT  TENSION  AAA 

NIGHT  TENSION  ORR 

108.88 

48.88 

S9.64 

7SB.41 

1  78.  79 
198.19 

83.80 

29.89 

33.30 

91. 

82. 

78. 

234. 

164. 

178. 

LEO  LOADS  (LSI 

left  TENSION  4AN 

RIGHT  TENSJON  OAA 

26.48 

18.86 

188.85 

141.08 

78.86 

43.19 

77. 

77. 

177. 

175. 

ANCHOR  LOROS  (L«l 

LEFT  H0AI2  «  RXIS 

LEFT  H0R12  T  AXIS 

LEFT  HORII  i  RXIS 

LEFT  H0AI2  resultant 
RIGHT  H0AI2  a  AXIS 

RIGHT  H0flI2  T  AXIS 

RIGHT  HORIE  2  Alls 

RIGHT  HOniZ  RESULTNNT 

Rt  VERTICAL  <  AXIS 

RT  VERTICAL  T  AXIS 

RT  VERTICAL  E  AXIS 

AT  VERTICAL  RESULTMT 

•  t.JO 
6.10 
-18.16 
8S.9S 
81. S8 
8.11 
1.43 
81.87 
-14. 73 
4.30 
78.82 
•0.30 

•14.79 

72.32 

-15.28 

825.55 

885.31 

78.70 

22.81 

880.58 

8.75 

12.24 

389.17 

383.27 

-40.  98 

7.58 
-99.42 

49.29 

00.47 

2.21 

-3.08 

40.78 

-14.52 

2.59 
70.35 
71.18 

83. 

85. 

202. 

83. 

.  81  . 

80. 

61. 

81. 

103. 

70. 

84. 

84. 

197. 

186. 

87. 
200. 
419.  . 

196. 

28. 

457. 

0. 

27. 

21. 

21. 

SEAT  LOADS  (LBI 

LEFT  LINK  *  AXIS 

RIGHT  LINK  N  AXIS 

X  AXIS  SUN 

X  RXIS  niNUS  TARE 

CENTER  LINN  T  AXIS 

LEFT  2  AXIS 
right  2  AXIS 

CENTER  2  AXIS 

2  AXIS  SUN 

2  AXIS  HIHUO  TANC 
resultant 

resultant  rinus  tnac 

8.11 
31.48 
14. S7 
94. 7S 
47.12 
84.82 
41.71 
I77.lt 
278.12 
279.04 
Its. 97 
269.31 

80.17 

87.03 

77.80 

82.98 

71.93 

828.74 

818.98 

812.89 

1898.68 

1841.88 

1880.48 

1848.12 

-174.25 

-114.41 

-281.50 

-196.49 

•39.99 

8.I6 

28.55 

182.79 
282.29 
278.91 

281.80 
288.85 

179. 

448. 

467. 

48. 

204. 

77. 

80. 

119. 

79. 

79. 

79, 

79. 

79. 

81. 

80. 
as. 

77. 

283. 

421. 

0. 

0. 

1. 

1. 

1. 

C-22 


CREST  STUOT  -CX  TESTi  3)09  SUBJi  K-3  HTt  J3B.0  NOR  C;  10.0  CELL:  0 


DATA  ID 

IHHEOIRTE 

FREIHFACT 

HAXINUH 

VALUE 

NINIHUH 

8ALUE 

TIHE  OF 
MAX IHUH 

TIHE  OF 
KINIHUH 

REFERENCE  HARK 

-137. 

2.5V  EXT  PNR 

2.50 

2.S0 

9. 

188. 

lOV  EXT  FNH 

10.01 

:fl.59 

6S. 

12. 

SLED  ACCELERATiON  (5) 

X  AXIS 

-o.ot 

0.58 

-«.58 

175. 

57. 

T  AXIS 

0.00 

0.32 

-0.22 

178. 

62. 

2  AXIS 

1.00 

2.38 

-0.87 

56. 

52. 

SEAT  ACCELERATION  (C) 

X  AXIS 

0.A8 

2.87 

-10.21 

156. 

50. 

T  AXIS 

0.00 

1.19 

-1.07 

223. 

169.  . 

Z  AXIS 

0.B7 

8.03 

-0.12 

57. 

161. 

SLED  VELOCITY  IFT/SJ 

0.00 

90.«0 

4).00 

159. 

0. 

CHEST  ACCELERATION  (C> 

X  AXIS  EXTERNAL 

0,M» 

2.51 

-12.55 

178.  . 

87. 

T  AXIS  EXTERNAL 

0.00 

9.57 

-0.90 

95. 

151. 

2  AXIS  EXTERNAL 

0.«7 

10.52 

-1.09 

97. 

201 . 

RESULTANT 

1. 00 

15.82 

4>.21 

88. 

227. 

NORH  RESULTANT 

0.10 

,  1.55 

«.02 

88. 

227. 

HERO  ACCELERATION  (C) 

X  AXIS  EXTERNAL 

O.'SS 

2.57 

-iB.28 

280. 

120. 

T  AXIS  EXTERNAL 

0.06 

1.78 

-0.32 

119. 

178. 

2  AXIS  EXTERNAL 

O.SO 

2.71 

-16.51 

192. 

79. 

resultant 

t.ON 

17.68 

41.99 

79. 

.11. 

NORH  RESULTANT 

0.10 

1.77 

0.10 

79. 

11. 

RT  EXTERNAL 

- 

A.2B 

597.19 

-968.35 

120. 

70. 

THORAX  ACCELERATION  16) 

' 

X  AXIS  EXTERNAL 

O.NB 

2.78 

-18. 8S 

198. 

86. 

T  AXIS  EXTERNAL 

0.00 

1.99 

-2.08 

355. 

90. 

2  AXIS  EXTERNAL 

0.87 

8.83 

-0.68 

80. 

89. 

resultant 

1.00 

18.58 

41.69 

86. 

339. 

NORH  RESULTANT 

0.10 

1.86 

4).  07 

86. 

339. 

LUNBAR  ACCELERATION  16) 

X  AXIS  EXTERNAL 

o.ua 

2.95 

•19.65 

163. 

76. 

T  AXIS  EXTERNAL 

0.00 

9.37 

-2.00 

68. 

211. 

2  AXIS  EXTERNAL 

0.07 

8.50 

-0.66 

78. 

32. 

RESULTANT 

0.«A 

18.21 

O.S9 

77. 

219. 

NORN  RESULTANT 

0.10 

1.82 

4).  06 

77. 

219. 

SHOULDER  LOROS  4LB) 

TENSION 

60.58 

891.93 

11.78 

97. 

279. 

LEFT  TENSION  «RA 

ZN.81 

187.88 

15.08 

77. 

173. 

;  RIGHT  TENSION  ORN 

28.62 

157.79 

28.88 

79. 

2. 

iLEC  LOADS  (LBI 

LEFT  TENSION  ORA 

12.88 

158.90 

11.29 

70. 

181. 

RIGHT  TENSION  ORA 

10.66 

107.87 

8.57 

76. 

1. 

ANCHOR  LOADS  ILB) 

LEFT  HORIZ  J(  AXII 

S2.5S 

580.89 

29.88 

83. 

333. 

LEFT  HORIZ  7  AX|I 

. 

8.3N 

71.65 

0.90 

88. 

208. 

LEFT  HORIZ  2  AxIl 

•IN. SO 

•12.29 

•«e.92 

937. 

83. 

LEFT  HORIZ  OESUL] 

ANT 

SS.8S 

551.96 

27.07 

83. 

333. 

right  HORIZ  «  Axj 

B 

28.82 

589.88 

21.18 

83. 

868. 

RIGHT  H0RI2  T  All 

S 

9.2N 

78.86 

-1.05 

83. 

192. 

RIGHT  HORIZ  2  AXl 

S 

0.88 

12.28 

-7.38 

78. 

86. 

RIGHT  HORIZ  RESULTNUr 

28.0S 

888.89 

21.29 

89. 

868. 

RT  VERTICAL  Jl  AXIS 

•10.59 

-2.79 

-38.08 

36. 

75. 

RT  vertical  T  axis 

8.18 

8«.91 

5.88 

83. 

1. 

RT  VERTICAL  2  AXIS 

96. 7S 

386.11 

29.39 

86. 

28. 

RT  VERTICAL  «ESULTHIIT 

38.79 

950.83 

30.91 

86. 

28. 

SEAT  LOADS  ILB) 

■  . 

LEFT  LINK  X  AXIS 

18.27 

•  98.88 

•188.79 

383. 

85. 

RIGHT  LINK  «  AXIS 

93.08 

82.88 

-87.88 

866. 

83. 

X  AXIS  SUN 

87.99 

79.75 

-288.28 

866. 

65. 

1  X  AXIS  HINUS  TARE 

87.88 

87.59 

•128.88 

38. 

87. 

CENTER  LINK  r  AXIS 

92.91 

58.19 

•:«S.98 

223. 

69. 

LEFT  Z  AXIS 

•8.00 

878.27 

8.85 

88  j 

366. 

RIGHT  2  AXIS 

18.29 

982.88 

8.89 

.  63. 

329. 

CENTER  2  AXIS 

198.82 

758.81 

195.18 

92. 

0. 

2  AXIS  SUN 

182.21 

1895.58 

175.81 

83. 

228. 

2  AXIS  HINUS  TARC 

[92.18 

1508.80 

178.98 

65. 

228; 

resultant 

m.76 

1821.88 

188.27 

83. 

238. 

1  resultant  AIMUS  TAM 

208.70 

1518.26 

198.82 

85. 

228. 

C-23 


CREST  STUOT  -GX  7£STi  9108  SUBJi  8-1  MTi  166.0  MOM  Ci  10.0  CELL:  0 


OHTR  10 

MAXIMUM 

VALUE 

MINIMUM 

VALUE 

TIKE  OF 
MAXIMUM 

TIME  OF 
MINIMUM 

REFERENCE  HARK 

2.5V  EXT  PMR 

2.-S0 

2.50 

-130. 

24. 

142. 

lOV  EXT  PNR 

10.01 

5.99 

322. 

SLEO  flCCELERRTJON  IC1 

X  AXIS 

-0.02 

0.50 

^.5S 

157. 

ss. 

T  RXI3 

0.00 

0.22 

-0.22 

324. 

so. 

2  AXIS 

UOO 

2.56 

-0.71 

55. 

50. 

SEAT  ACCELERATION  16) 

X  AXIS 

O.NB 

2.58 

-SO. IS 

158. 

49. 

T  AXIS 

0.00 

1.19 

-1.98 

225. 

172. 

2  AXIS 

0.87 

8.19 

-0.58 

S5. 

168. 

SLEO  VELOCITT  (F7/S1 

0.00 

90.82 

0.00 

161. 

0. 

CHEST  ACCELERATION  (Cl 

X  AXIS  EXTERNAL 

O.NS 

9.83 

-SI. 52 

185. 

70. 

T  A'flS  external 

6.73 

-J.77 

72. 

180. 

2  AXIS  EXTERNAL 

0.86 

10.1$ 

-1.50 

66. 

172. 

resultant 

0.87 

18.55 

0.27 

86. 

208. 

NORN  RESULTANT 

0.10 

1.86 

0.03 

86. 

208. 

HEAD  ACCCLERATION  (Cl 

X  AXIS  EXTERNAL 

O.SS 

2.05 

-7.50 

195. 

100. 

T  Axis  EXTERNAL 

0.09 

0.82 

-0.61 

232. 

192. 

2  AXIS  external 

O.Sl 

S.55 

-8.07 

178. 

76. 

resultant 

1.12 

1).2S 

0.58 

91 . 

to. 

NORN  resultant 

0.11 

1,19 

O.OS 

91 . 

18. 

RT  EXTERNAL 

-N.Ol 

901.80 

-223.58 

119. 

218. 

THORAX  ACCELERATION  (Cl 

X  AXIS  EXTERNAL 

0.N8 

9.79 

-11.58 

163. 

OS. 

T  AXIS  EXTERNAL 

0.00 

1.81 

-1.73 

207. 

62. 

2  AXIS  EXTERNAL 

0.87 

16. SI 

-0.17 

S3. 

40. 

RESULTANT 

t.OO 

16.81 

0.66 

S3. 

223. 

NORN  RESULTANT 

0.10 

1.6S 

0.07 

S3. 

223. 

LUMBAR  ACCELERATION  (Cl 

1  AXIS  EXTERNAL 

O.NB 

10.96 

-SS.8I 

171 . 

76. 

T  AXIS  external 

0.00 

4.08 

-9.78 

66. 

77. 

2  AXIS  EXTERNAL 

0.87 

18.77 

-9.15 

67. 

IS4. 

resultant 

1.00 

20.S8 

0.50 

87. 

222. 

NORN  RESULTANT 

0.10 

2.06 

O.OS 

67. 

222. 

SHOULDER  LOADS  4LBI 

TENSION 

iS9.68 

683.00 

59.91 

90. 

181 . 

LEFT  TENSION  ORA 

39.28 

155. 70 

20.99 

00. 

178. 

RIGHT  TENSION  CRA 

96. 6S 

186.93 

16.  OS 

as. 

179. 

LEG  LOADS  (LBI 

LEFT  TENSION  CRA 

10,76 

118.39 

7.8S 

86. 

172. 

RIGHT  TENSION  CAR 

17.01 

88.18 

7.72 

87. 

165. 

ANCHOA  LOADS  IL8I 

LEFT  H0RI2  «  AXIS 

87.69 

878.88 

20.60 

8S. 

469. 

LEFT  H0RI2  T  AXIS 

8.99 

96.21 

8.89 

86. 

186. 

LEFT  MORI?  I  AXIS 

-21,57 

-18.27 

-73.72 

394. 

89. 

LEFT  HORI?  AESULTRMT 

71. <18 

885.30 

28.09 

86. 

469. 

RIGHT  HOAI?  *  AXtf 

81. SI 

878.93 

86.01 

86. 

181 . 

RIGHT  H0RI2  T  AXiS 

8.18 

61.  SB 

1.09 

8S. 

173. 

RIGHT  H0RI2  2  AXIS 

1.12 

15.81 

-5.19 

84. 

■54. 

RIGHT  MORI?  AESULTMT 

81. «9 

876.58 

58.09 

86. 

440. 

RT  vertical  «  AXIS 

•18.58 

2.99 

•19.93 

«S3. 

74. 

RT  vertical  T  axis 

12.98 

98.18 

10.89 

87. 

26. 

RT  VERTICAL  J  AXIS 

I2S.N8 

990.97 

102. 19 

66. 

36. 

RT  VERTICAL  ^leSULTMT 

127.80 

992.79 

102.92 

07. 

38. 

SEAT  LOADS  (LBI 

LEFT  LINK  X  AXIS 

22.811 

67.95 

-199.03 

ISO. 

82. 

RIGHT  LINK  «  AXIS 

7.58 

11.88 

-121.02 

459. 

92. 

X  AXIS  SUN 

90.29 

88.87 

-256.58 

4S9. 

82. 

X  AXIS  NINUS  TARE 

90.88 

70,53 

-109. 37 

40. 

08. 

CENTER  LINK  1  AXIS 

-95.79 

-9.70 

-165. 68 

201. 

79. 

LEFT  2  AXIS 

68.88 

882.52 

-2.70 

81. 

191. 

RIGHT  2  AXIS 

89.39 

988.19 

83.63 

81. 

3. 

CENTER  2  AXIS 

286.17 

692.59 

255.87 

91. 

201. 

2  AXIS  SUN 

988.81 

1787.01 

911.89 

82. 

201. 

2  AXIS  Hi  .(US  TAAt 

988.28 

1959.89 

918. SI 

82. 

214. 

RESULTANT 

187.111 

1779.21 

•12.26 

02. 

201. 

resultant  MINUS  TAAC 

967.28 

1970.29 

918.70 

82. 

214. 

C-24 


CREST  STUDY  -GX  7£STi  3079  SUBJi  R-9  NTt  169.0  4i0H  Gs  10. 0  CELL:  0 


ORTR  ID 

IMMEDIATE 

MAXIAUH 

MINIMUM 

TIME  OF 

FAEIMPACT 

VALUE 

VALUE 

HINIMUM 

REFERENCE  HARK 

-89. 

2.5V  EXT  FHn 

a.-so 

2.50 

lU. 

1. 

lOV  EXT  PHR 

10.01 

5.99 

368. 

7. 

SLED  RCCELERflTION  (6) 

X  RXIS 

-O.OS 

0.52 

-5.BU 

158. 

55. 

T  AXIS 

0.00 

0.25 

-8.25 

302. 

123. 

2  AXIS 

I. 00 

2.5U 

-8.63 

SU. 

50. 

SERT  ACCELERATION  (G1 

X  AXIS 

0.A8 

2.53 

-■10. 05 

160. 

48. 

T  AXIS 

0.00 

l.UO 

-1.51 

lao. 

173. 

Z  AXIS 

0.08 

7.01 

-0.58 

5U. 

166. 

SLED  VELOCITY  (FT/8J 

CHEST  ACCELERATION  IGI 

0.00 

S0.3S 

8.00 

15U. 

b. 

X  AXIS  EXTERNAL 

0.A9 

U.57 

-12. 7U 

148. 

88.. 

T  AXIS  EXTERNAL 

-0.01 

6.55 

-8.91 

155. 

14)1. 

Z  AXIS  EXTE-RNAL 

0.S7 

Itt.ttS 

-7.22 

145. 

156. 

RESULTANT 

1.00 

17.80 

8.69 

144. 

316. 

NORM  RESULTANT 

0.10 

1.81 

8.07 

144. 

316. 

HERO  ACCELERATION  iCI 

X  RXIS  EXTERNAL 

O.AQ 

2.12 

-8.85 

273. 

110. 

T  RXIS  EXTERNAL 

0.02 

0.U9 

-8.70 

72. 

166. 

Z  AXIS  EXTERNAL 

0.83 

5.30 

-17.09 

185. 

90. 

RESULTANT 

0.97 

18.52 

8.75 

90. 

208. 

HORN  RESULTANT 

0.10 

1.88 

8.88 

90. 

20C  . 

RT  EXTERNAL 

•2.19 

981.80 

-U38.79 

143. 

87. 

LUMBAR  ACCELERATION  (61 

X  AXIS  EXTERNAL 

0.M7 

2.54 

-5.88 

177. 

85. 

T  AXIS  EXTERNAL 

Z  AXIS  EXTERNAL 
RESULTANT 

0.00 

0.B8 

1.06 

22.62 

-3.83 

-10.66 

57. 

75. 

38. 

38. 

T.oo 

24.10 

8.56 

75. 

239. 

NORM  RESULTANT 

0.10 

2.45 

8.06 

75. 

239. 

SHOULDER  LOROS  4LB) 

TENSION 

137.21 

790.88 

66.30 

93. 

210. 

LEFT  TENSION  ARR 

55.00 

146.02 

SU.90 

76. 

183. 

RIGHT  TENSION  -ORA 

US. 09 

141.02 

96.79 

77. 

165. 

LEG  LOROS  (LBI 

) 

LEFT  TENSION  AMR 

9A.85 

128.59 

21.27 

77. 

169. 

RIGHT  TENSION  ORA 

UO.OU 

116.16 

96.81 

77. 

170. 

ANCHOR  LOROS  ILBI 

LEFT  HORIZ  4(  AXIS 

61.21 

542.88 

55.22 

80. 

SOS. 

LEFT  HORIZ  T  AXIS 

S.S7 

46.29 

2.  IS 

70. 

208. 

LEFT  HORIZ  Z  AXIS 

-17.72 

-7U.02 

0. 

80. 

LEFT  HORIZ  AESULTANT 

548. eu 

58.52 

80. 

513. 

RIGHT  HORIZ  Jt  AXIS 

99.08 

508.09 

48.17 

81 . 

329. 

RIGHT  HORIZ  7  AXIS 

6.09 

l.BO 

78. 

319. 

RIGHT  HORIZ  J  AXIS 

RIGHT  HORIZ  AESULTAMT 

2.5S 

■V 

-2.03 

78. 

30. 

S3.5B 

06. UO 

81 . 

329. 

hr  VERTICAL  J(  Axis 

-5. OS 

S6.12 

-S.9B 

91. 

0. 

RT  vertical  T  axis 

9.00 

7.06 

1.6B 

ise. 

25. 

Rt  VERTICAL  Z  AXIS 

AT  VERTICRL  RESULTANT 

90.01 

327.80 

78.06 

88. 

19. 

90.21 

S26.78 

78.11 

88.. 

19. 

SERT  LOADS  (LBI 

LEFT  LINK  X  AXIS 

RIGHT  LINK  M  AXIS 

94.29 

87.10 

-180. U7 

172. 

82. 

2.42 

48.  15 

-120.13 

305. 

79. 

X  AXIS  SUM 

SB.87 

ii.Io 

-240. UO 

514. 

79. 

X  AXIS  minus  tame 

97.  IS 

80.38 

-91.63 

48. 

65. 

CENTER  link  T  AXIS 

Uft  Z  AXIS 

-67.53 

-16.80 

^00.18 

211. 

75. 

95.73 

522.80 

28.28 

83. 

221 . 

RIGHT  Z  AXIS 

112.24 

U87.U3 

13.78 

85. 

306. 

CENTER  Z  AXIS 

204.su 

lOOS. 10 

207. 18 

111. 

Z  AXIS  SUM 

Z  RXIS  HINUS  TARE 

282.51 

282.29 

\Utl\ 

26U.83 

282.89 

86. 

86. 

RESULTANT 

290. eu 

293.01 

60. 

S  • 

I  « 

RESULTANT  4I1NUS  TMie 

290.48 

291.75 

86. 

C-25 


CREST  STUOT  -GX  TESTi  309U  SUBJi  0-3  MT:  212.0  «0H  Cs  10.0  CELL:  0 


REFERENCE  MfiRK 

2.5V  EXT  PHR 

lOV  EXT  PHfl 

SL£0  RCCELERRTION  (G1 
X  RXIS 
T  AXIS 
Z  AXIS 

SEAT  ACCELERATION  (Cl 
X  AXIS 
T  RXIS 
Z  AXIS 

SLEO  VELOCITY  (FT/Sl 

CHEST  ACCELERATION  1C) 

X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
Z  RXIS  EXTERNAL 
RESULTANT 
HORN  RESULTANT 

HERO  ACCELERATION  (Cl 
X  AXIS  EXTERNAL 
T  AXIS  EXTERNAL 
Z  AXIS  EXTERNAL 
RESULTANT 
NORM  RESULTANT 
RT  EXTERNAL 

LUMBAR  ACCELERATION  (G) 

X  AXIS  EXTERNAL 
Y  RXIS  EXTERNAL 
Z  AXIS  EXTERNAL 
RESULTANT 
NORM  RESULTANT 

SHOULOER  LOROS  JL8I 
TENSION 

LEFT  TENSION  ORA 
RIGHT  TENSION  ORA 

LEG  LOROS  (LBI 

LEFT  TENSION  ORA 
RIGHT  TENSION  ORA  ' 

ANCHOR  LOROS  (LB) 

left  horiz  j(  axis 
left  horiz  t  axis 
LEFT  .iflRIZ  2  AXIS 
LEh  HORIZ  AESULTANT 
RIGHT  HORIZ  X  RXIS 
RIGHT  HORIZ  T  AXIS 
RIGHT  HORIZ  2  AXIS 
RIGHT  HORIZ  AESULTAIIT 
RT  VERTICAL  *  AXIS 
RT  VERTICAL  T  RXIS 
RT  VERTICRL  2  RXIS 
RT  VERTICRL  AESULTRMT 

SCAT  LOROS  (LSI 

LEFT  LINK  X  AXIS 
RIGHT  LINK  X  AXIS 
X  AXIS  SUN 
X  AXIS  HINUS  TARE 
CENTER  LINK  T  AXIS 
LEFT  Z  RXIS 
RIGHT  2  RXIS 
CENTER  Z  RXIS 
Z  RXIS  SUN 
Z  RXIS  HINUS  TARE 
RESULTANT 

RESULTANT  HINUS  TAREI 


m 

HAXIHUH 

VALUE 

HINIHUH 

VALUE 

2.-S0 

.2.50 

10.01 

9.99 

-0.02 

0.A8 

-9.95 

0.00 

0.25 

-0.32 

1.00 

2.60 

-0.67 

0.A9 

2.48 

-10.12 

0.00 

1.24 

-1.27 

0.87 

8.13 

0.19 

0.00 

30.17 

0.00 

0.-50 

3.01 

-IS. 28 

0.01 

6.86 

-2.84 

0.87 

13.70 

-2.52 

1.01 

16. SB 

0.15 

0.10 

1.67 

0.02 

O.SO 

3.47 

-10.91 

-0.03 

1.07 

-1.03 

0.79 

3.24 

-14.67 

0.94 

17.70 

■0.  36 

0.03 

1.78 

0.04 

-S.26 

535.69 

-334.26 

0.49 

5.81 

-12.52 

0.01 

6.26 

-3.47 

0.07 

16.12 

-4.98 

1.00 

21.95 

0. 12 

0.10 

2.21 

0.01 

91.11 

966.26 

18.60 

S6.3S 

166.38 

33.62 

S6.90 

208.02 

45.62 

22.69 

192.07 

20.68 

14.98 

102.47 

13.64 

51. 4S 

587.78 

7.58 

2.68 

19.83 

1.28 

-13.99 

■^6.64 

-64.94 

1  S3. 40 

591.52 

11.75 

47.24 

572.69 

13.52 

2.33 

49.87 

-3.65 

0.63 

11.55 

-6.80 

47.30 

574.48 

33. S3 

0.93 

53.52 

0.33 

9.26 

6.06 

0.41 

105.24 

387.46 

68.  77 

106.30 

390.85 

70.93 

6.06 

88.07 

-205.00 

45.85 

55.52 

-76.26 

81.71 

111.09 

-278.84 

51.99  j 

106.50 

-120. 18 

25.53 

43.48 

-152.90 

79.50 ! 

765.59 

24.37 

45.26 

552.67 

3.22 

261.29 

1034. 73 

261.53 

960.05 

2362.29 

341. 74 

979.94 

2273.29 

344.59 

984.40 

2369.21 

352.56 

304.33 

2280. 95  1 

356.22 

TIME  OF 
HAX IMUM 

TIME  OF 
MINI  Mum 

-118. 

2. 

137. 

22. 

75. 

157. 

55. 

235. 

121 . 

54.  ' 

50. 

158. 

48. 

170. 

171 . 

54. 

163. 

155. 

0. 

172. 

86. 

93. 

379. 

66. 

225. 

87. 

194. 

87. 

1  94 . 

266. 

I  04  . 

201  . 

264. 

132. 

98. 

99. 

306. 

99. 

306. 

128. 

240. 

160. 

80. 

70. 

163., 

72. 

163. 

71. 

256. 

71. 

256. 

88. 

478. 

81  . 

169. 

81  . 

169. 

77. 

480. 

76. 

8. 

81  . 

303. 

84. 

47. 

307. 

76.  , 

81 . 

307. 

